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TUBE 24 INCH DIAMETER 


DISPATCHING A MAIL BAG IN THE SYSTEM OF THE UNITED STATES PNEUMATIC 
DISPATCH CO., BURLINGTON, N. ]., U.S A. 
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Boston. . Chicago. 
Philadelphia. 96 Liberty Street, Portland, Ore. 


Cleveland, O. New York. New Orleans. 
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Part System. ~~ ‘EA Be Devices, : 
: For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 


Quarrying, Logging, and General Contract Work. 
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NON-CARBONIZING OIL_-~> 


FOR USE IN AIR CYLINDERS OF 


<_AIR COMPRESSORS, 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 


Office and Salesroom, No. 59 WATER ST., NEW YORK, U. S. A. 
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THE WORK OF THE DRILL. 


FOR .ALL PURPOSES; 
COAL, IRON, STONE, WATER, GOLD, SILVER, OIL, COPPER, TIN, ETC. 
a ee 


“Boring and Drilling” 


AN ILLUSTRATED TECHNICAL MONTHLY. 
Methods of Boring. New Appliances. Sections of Strata, Etc. 
RECORDED. 


Editorial Office: | Snbscription: 
45 Devonshire Chambers, Bishopsgate, For the year, - - 10s, with postage. 
London, E. C, Single copies, - - - 1s. 
SEE SEPTEMBER NUMBER FOR SPECIAL ILLUSTRATED REPORT 
OF BORING ENGINEERS’ CONGRESS AT FRANKFORT. - PRICE 2s. 
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COMPR MINE HAULAGE. 





SAFEST, MOST ECONOM- 
ICAL, HANDIEST, MOST 
ADAPTABLE TO VARY- 
ING REQUIREMENTS, 
AND MOST RELIABLE. 





We introduced the first air haulage into anthracite mines, and have installed 
about go per cent. of the air locomotives in use in America. We can refer to some 
25 plants in operation, each with one to six locomotives, track gauges 18 to 56% 
inches, underground, and .surface .haulage. . Our designs are, automatic, easily 
controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or official of 
operation likely to use locomotives, we will mail free our Ninth Edition “Light 
Locomotives,” 233 pages, describing 600 steam and 60 air locomotives. To 
accommodate others a copy will be mailed on receipt of 50 cents (in stamps if 
desired). 


Address... HK, PORTER COMPANY, - - 640 Wood St.. Pittsburgh, Pa 
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Boston. New York. Philadelphia. Pittsburg. Chicago. - 
Foreign Dep’t, Dock House, Billiter St., London, E. C. 


NATIONAL TUBE COMPANY, = | 


MANUFACTURERS OF 
Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 


Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
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Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint and Matheson Patent Joint for Water 
and Gas Mains. 

Cylinders with Dished or Flat Heads for Carbonic Acid and 
other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. 
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= PULSOMETER Si" 


“The Contractor’s Friend.’ 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 
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Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump, 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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Fs Goodrich Company: 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO : SAN FRANCISCO: 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. 


Rubber Goods_._ 


OF FINE QUALITY, 
HOSE FOR ALL PURPOSES. 6 





all 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. § 





STHAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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Parts. lk 


>) | MERRILL PNEUMATIC PUMP 


No Floats or Submerged Working | THE 


Operated by 


. > ai 
said COMPRESSED AIR. 


Section of 
Chambers 


Suited to All Conditions and. Places from 
Which Water is Taken 
Sent on Trial to All Parts of the Country. 
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Single and Duplex Displacement and Piston 


SW 22 
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Types 
Can be Installed by Any Mechanic. : : 


*s from 


| MERRILL PNEUMATIC PUMP CO., 


141 Broadway, New York. 


in. size 


| Duplex Displacement Type 
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“COMPRESSED AIR” "*wontivy. 
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This is the only publication devoted to the useful application 
of compressed air, and it is the recognized authority on all 
matters pertaining to this subject. 


YN ——~ NOW IN ITS FIFTH YBAR., 


(\ RATES OF SUBSCRIPTION. % st 4 


Y] 
ZN United States, Canada and Mexico, . » 3 per ye ar, $1.00 
UN All other Countries, : . : ; . % ‘ 1.50 
y) = : 
Single Covics . ° ° . : : ° +10 
YN 
i SPECIAL. #% *% % % SS SH & 
7 ‘ Clubs of ten subscribers, ° 5-00 
YN The attention of Engineers, Supe ristendeuta. Railroad Mester Mechan- 
"WN ics, Manufacturers of Compressed Air Appliance es, Students, and all « 
others whose association with compressed air require the widest NY 
UN knowledge of the — of air power is called to this Special i 
Rate. It enables them to place the magazine in the hands of opera- NY 
7 tors of compressed air apparatus by club subscriptions at an extremly 
ON R 
low cost. 
YN - 
ne LIST OF BOOKS ON COMPRESSED AIR. is 
“ Volume No. 4, “ Compressed Air,” . . cloth, 2.00 Y 
YN March, 1890— —February, 1900, inclusive. —The twelve numbers of \ 
** Compressed Air,’’ which make up this volume are profusely illustra- 
ON ted with fine half-tone engravings and line cuts of a large number of NY 
important applic:tions of compressed air. The articles contained in s 
YN the above have been widely quoted and treat upon a varied collection NY 
F of air power subjects. « 
YN This volume is valuable for those who contemplate the use cf com- WY 
"4 pressed air, and are investizating its advantages. we 
IN Ny 
WS Compressed Air Production, by W. L. Saunders, . . cloth, 1.00 
Compressed Air Production or The Theory and Practice of Air Com- 
YN pression. Just published. By W.L. Saunders. A practical treatise 
on air compression and compressed air machinery. It contains rules, 
YN tables and data of value to engineers. 
Wn Compressed Air, by Frank Richards, . ‘ cloth, 1.50 
7 Compressed Air, by Frank Richards. Contains practical information 
YN upon air compression and the transmission and application of com- 
“N pressed air, Dy 
Z) 
mr Liquid Air and the cee iameaanrens of Gases, » by Prof. T. O’Conor anne, 850 « 
O\ pages, . . 2.50 
YN Experiments upon the Transmission of Power by Compressed Air in Paris, 
4 by A. B. W. Kennedy, F. R. 8... M. Inst. C. E., Emeritus Professor of 
lI Engineering in University College, London. The Transmission and WV 
y, Distribution of Power from Central Station by Compressed Air, by 
YW William Cawthorne Unwin, B. 8. U., #. R.8., M. Inst. C. E, . - §0c. 
aN The Transmission of Power by Cowupressed Air, by Robert Zahner, M. E., soc. \ 
"4 ares 
ZN Forwarded postpaid on receipt of price. WY 
ON W 
is “COMPRESSED AIR,”? 26 Cortlandt st., Y 
> New York. 1) 
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EMPIRE AIR TOOLS. 
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All Working Parts Incased. 
Gears Run in Oil Chamber. 


An important feature which is found 
in NO OTHER pneumatic drill is an ¢ 


oil chamber enclosing the gears and bear- ; 
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ings, allowing them to travel inoil,and . 
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avoiding wear, friction and frequent 


} 


oiling. 


No. 00 Drill, Capacity 3/16 in. weight 544 lbs. 
No. 0 Drill, Capacity 7/16 in. weight 10% Ibs. 
No. 0 Extra Drill, Capacity 34 in. weight 15 lbs. 
No. 1 Drill, Capacity 1 in. weight 35 Ibs. 

No. 1 Extra Drill, Capacity 1} in. weight 49 Ibs. 
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No. O BREAST DRILL. 


PNEUMATIC MOTOR HOISTS. 











Take little head-room. 

Light, easily handled. 

Not dependent on air pressure 
to sustain load. 

Made in following Capacities: 
Differential, Class ‘‘A’” Hoists 
1,500, 3,000, 5,000 and 10,000 
lbs. Friction Brake, Class “B” 
Hoists, 800, 1,500 and 2,500 Ibs. 


+ 
Our goods are used by the 
U. S. GOVERNMENT 
a in all NAVY YARDS 


DIFFERENTIAL HOIST. in the east. FRICTION BRAKE 
IST. 
Send for Illustrated Catalog. 


EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: ORANGEBURGH, N. Y. 
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Established 1831. Annual Capacity 1,200. 


: Single Expansion aud Compound Compressed Air Locomotives. 








Adapted to a great variety 

of service. Built to gauges 

andtemplets from stand- 
ard designs. 

E Similar parts of different 

= engines of same class per- 
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fectly interchangeable. 


Highest efficiency at- 





tained by compounding. 


BURNHAM, WILLIAMS & CO., 
PHILADELPHIA, PA., U.S. A. 
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m 
An Important Connecting Linkin Compressed Air Service. 


THE 


Moran Flexible Joint 


For high pressure, indispensable. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 
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MORAN FLEXIBLE STEAM JOINT CO., 
‘ LOUISVILLE, - - - - - KENTUCKY. 
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CAMERON 


STEAM PUMPS 











COMPACT. 
SIMPLE. 
DURABLE. 


NO OUTSIDE 
VALVE GEAR. 


Easily Started. 
Easily Stopped. 
No Dead Centre. 


Thoroughly Reliable in 
Operation and Service. 

: FOR EVERY DUTY. 
caeem (o Thoroughly Tested and 
i Guaranteed. 


BUILT FOR EXACTING 
SERVICE. 


Our NEW 112 page catalogue 
REGULAR PATTERN will interest you, FREE 


















A.S. CAMERON STEAM PUMP WORKS 


NEW YORK CITY, U.S.A. 




















































































Q AND C HAMMER IN STEEL WORKS. 


COMPRESSED AIR. 


Pneumatic Tools 
For 
CHIPPING, 
CALKING, 
BEADING, 
RIVETING, 
REAMING, 
DRILLING, 


LIFTING, 
And 


STONE 
CUTTING. 


They execute their duties ina 
thoroughly workman-like manner, 
doing their work rapidly and with 
the greatest accuracy. 

Send for catalog. 


THE Q. & C. CO. 


CHICAGO. NEW YORK. 
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US AT, 











SURE CURE ft STEAM 


SE Al R IN PUMPING FROM MINES 
@ AND OTHER OUT-OF-THE-WAY PLACES. 


a 
“The HARRIS COMPOUND. 
DiRECT AIR PRESSURE PUMP. 
Different from the ordinary 
displacement pump.— 


128 BROADWAY, NEW YORK. - 
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THE COMPRESSED AIR MAGAZINE. 


A MONTHLY PUBLICATION DEVOTED TO THB USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. L. SAUNDERS, - -  KEditorand Proprietor 


. > neg ber baal eee uote | Associates 

Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 





Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 


Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 


London Office, 114a Queen Victoria Street. 


Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York 
N. Y. Post Office. . 
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The carrying of mail or parcels of any 
kind through pneumatic tubes is a very 
old idea. The most common illustrations 
are the “ Petit Bleu’’ in Paris, a practical 
system which has been in operation for 
many years. By this system one may 
write a telegram or a letter and have it 
forwarded in a sealed envelope to its 
destination by passing it through a pneu- 
matic dispatch tube. The purpose of this 
is to facilitate dispatch, and to a certain 
extent it takes the place of the telegraph 
or telephone service. These things are 
largely matters of custom; people in 
Paris are accustomed to this way of doing 
things, while in America we resort to the 
telephone or we send a telegram or a 
special delivery letter. Another common 
illustration of the pneumatic tube is seen 
in department stores, where packages are 
transmitted to different parts of the build- 
ing. These are simple cases, involving 
few if any difficulties, because the work is 
done on a small scale. During recent 


years important advances have been made 


in the direction of perfecting mechanism 
by which carriers of large diameters are 
transported through tubes, and the suc- 
cess and utility of the systems now in 
use in large cities for doing this are mat- 
ters that are no longer questioned. 

Those who are interested in the in- 
vestigations being carried on by Con- 
gress in pneumatic dispatch systems for 
the transportation of mails in large cities 
will perhaps be surprised to learn that in 
addition to the two systems that have 
received so much publicity, the Batcheller 
system and the Bostedo system, another 
thoroughly equipped system, 2,400 feet in 
length, at Burlington, N. J., has been 
drawn to the attention of the Congres- 
sional Committee. 

Mr. John McIntyre has recently made 
some interesting investigations of this 
new system, and through him we learn 
that as long ago as 1896 this system, 
which is owned by The United States 
Pneumatic Dispatch Company, was thor- 
oughly investigated by a committee 
formed of men in high position in the 
government service, who were appointed 
by Postmaster-General Wm. L. Wilson. 
That Committee recommended that the 
system be built between Brooklyn and 
New York the Brooklyn Bridge. 
The Postmaster of New York, Charles 
Dayton, and the Postmaster of Brooklyn, 
W. T. Sullivan, heartily supported the 
report, which Postmaster-General Wilson 
approved. However, for some reason 
never explained, another system was built. 

The United States Pneumatic Dispatch 
Co. has not advertised its system, nor has 
it frequented the Capitol Building at 
Washington. This company claims for 
its system many advantages over the 
Batcheller system, which is now carrying 
the mails, or rather, a portion of the 
mails in Philadelphia, New York and 
Boston, and the Bostedo system, which 
is now being built in’ Boston for the light 
package express business. The Batchel- 
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ler system carries the mail loose, neces- 
sitating it being handled by tube company 
employees at each end of the system—this 
would be true of the Bostedo system— 
whereas the carriers used in the Burling- 
ton system accommodate at least three 
or four of the regulation locked mail 
pouches filled with mail of any class. For 
mechanical reasons, and, without certain 
important changes, it is doubtful if the 
other systems named could be enlarged 
to accomplish this important point in the 
transportation of mails. 

The system at Burlington is 2,400 feet 
long, as has been stated, the pipe being 
unfinished 24 inches inside diameter, cast 
with grooves at top and bottom, in which 
the wheels sustaining the weight of the 





carrier run. At the terminal stations the 
carriers run out on rails and therefore do 
not have to be lifted or carried, as is the 
case with the Batcheller and Bostedo sys- 
tems. The carrier is sent through the 
tube at a speed of 33 miles an hour, witha 
pressure of 7 ounces. This speed was in- 
creased to over 50 miles an hour for the 
last examining committee. A Conners- 
ville blower is used to operate the line. 
There is a loop of 16 feet radius and sev- 
eral automatic Y’s and switches into which 
the carriers can be guided, thus showing 
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the practicability of diverting the carrier 
into any sub-post offices or side stations 
that.might be established. 

It is not necessary to machine or to bore 
out tubes used by the United States Pneu- 
matic Dispatch Company. The cost of 
boring is greater than the cost of the 
tube itself. The statement made to the 
Second Assistant Postmaster General by 
the Pneumatic Tube Investigating Com- 
mittee under date of December 4th, 1900, 
shows that a bored tube six inches in in- 
ternal diameter would cost $1.12%4 a 
foot, and such a tube eight inches in 
internal diameter would cost $1.50 a 
foot. The tube used by the United States 
Pneumatic Dispatch Company, however, 
would cost for one six inches in internal 


West TUBES CON BE sight ANY Siz 


diameter less than forty-five (45) cents a 
foot, or one eight inches in internal diam- 
eter less than sixty-five (65) cents a foot. 
At the cost given above for a six-inch 
bored tube ($1.121% a foot), one of the 
tubes of the United States Pneumatic Dis- 
patch Company twelve inches in internal 
diameter could be furnished, and the lat- 
ter would have a capacity four times as 
great as the six-inch bored tube, or at the 
cost given above for an eight-inch bored 
tube ($1.50 a foot), one of the tubes of the 
United States Pneumatic Dispatch Company 
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fourteen inches in internal diameter could 
be furnished having three times the ca- 
pacity of the eight-inch bored tube. A 
twenty-four inch tube such as is at the 
exhibition plant in Burlington would cost 
less than three dollars ($3.00) a foot. 
The cost of operating the United States 
Pneumatic Dispatch Company’s system 
should be materially less than the bored 
tube now in use. On the latter it is nec- 
essary to maintain a pressure of from 
three to seven pounds to the square inch, 


3y this system the mail can be carried 
in regular pouches, sealed at the dispatch- 
ing office by regular postal officials, to 
be delivered in like sealed condition to 
postal officials at the receiving points. 

This is an important point in that the 
mail when once placed in the bags re- 
mains intact, and is not subject to losses 
due to breaking of bulk, and is therefore 
less liable to damage either through acci- 
dent or design. The use of air at low 
pressure is always an advantage, it being 





whereas the United States Pneumatic Dis- 
patch Company’s carriers can be operated 
with from five to seven ounces of pres- 
sure. It is claimed that with the United 
States Pneumatic Dispatch Company’s 
system it is possible to transport all the 
mail of all classes, thus eliminating the 
cost of wagon service entirely, and to 
carry all the mail at less cost than is pos- 
sible with wagons, and that by this system 
the whole body of the mail may have as 
rapid dispatch as a small portion, or what 
might be called supplemental mail. 


a well-known fact that the cost of com- 
pressing air increases directly as the pres- 
sure, the volume remaining the same. 

The simplicity of the air compressing 
apparatus is greater for lower than for 
higher pressures, and its efficiency should 
also be greater. If it is true, as claimed, 
that this new system of pneumatic dis- 
patch may use air supplied by a blower, 
we might reasonably expect economy 
and in view of the large diameter of the 
pipe, friction losses are probably reduced 
to a minimum. 
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Pumping by Compressed Air. 


(CONTINUED) 
By E. A. Rix. 


The Wheeler device, Fig. 18, permits the 
displacement to take place with low pres- 
sures, and thus adds to the efficiency. The 
table marked Fig. 19, accompanies Mr. 
Behr’s report. Test No. 21 shows the best 
efficiency, viz., 30 per cent. air pressure, 
33-75 pounds work done; 4 horse power; 
water lifted, 1,271 pounds; quantity of air, 
7.78 pounds per minute. Comparing this 
with the results obtained in the discus- 
sion of air lift and simple displacement 
pumps we have: Air pressure, 33.75 
pounds—io per cent. for dynamic head, 
equals 30 pounds for active pressure. The 
equivalent head is 70 feet, consequently 
the water will stand 7o feet in the dis- 
charge pipe and the air lift will be 35 feet, 
giving a submersion of 2 to 1, and air lift 
pressure of 33.75 pounds. 

Referring to the tables of air lift experi- 
ments, tables marked Fig. 20 and 21, 
we find that 2 cubic feet of air to 1 of 
water will do the work. There was 
practically 20 cubic feet lifted, making 
40 cubic feet of air required at 33.75 
pounds pressure, or 4.80 horse power. The 
displacement of 2o cubic feet of water at 30 
pounds required 22 cubic feet of air at 
33.75 pounds pressure. Allowing Io per 
cent. clearance, which was 72 cubic feet 
of free air, this, at 12 horse power per 100, 
equals 8.64 horse power, 8.64+4.80—13.44 
horse power, almost identical with results 
shown in the table. There can be no 
question but that the economy of this sys- 
tem could be greatly enhanced by using 
the expansive force of the air that is lost 
in exhausting from the displacement 
chambers, and one of the easiest means of 
doing this is on the principle which I 
suggested for the multi-stage displace- 
ment pump, as illustrated in Fig. 8. 


CUMMINGS, OR TWO-PIPE, SYSTEM. 


This is a simple system, consisting in 
compressing the air to a high pressure, 
say 200 pounds per square inch, the idea 
being that full-pressure motions are more 
economical the nearer you approach full 
pressure. For instance, from o to 100 
pounds we observe quite an extended 
compression curve, while from 800 to 900 
pounds there would practically be no 
urve, but simply full pressure work, the part 
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one wishes to utilize in direct acting pumps. 


Take the card No. 1, Fig. 22, and it will 
be noted that the compression area is A, 
B, C, E only, the area, A, F, G, H, being 


Air Lift —-—> 


igan~ 


Ch» 


























A is displacement chamber raising water 
to C, when air from pipes at B 
complete the lift. 


FIG. 15, 


always back pressure. The area of the 
compression is therefore 8 square inches; 
the work done is calculated at 70 per 
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RESULTS OF TEST OF WHEELER PNEUMATIC PUMP. 
By H. C. BEHR, 
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cent., as with the other examples, and 
this area will be 3.04; 3.04-8 degrees=38 
per cent., and if reheating be used to 300 
degrees and the exhaust be cooled off be- 
fore returning to compressor, the effi- 
ciency will be 50 per cent., almost double 
the efficiency of the ordinary direct acting 
air pump. If now we look at diagram 
No. 2, where we compress from 90 to 180 
and exhaust at 90, we have an eftliciency 
of 50 degrees cold, which would be in- 
creased by 7-5 if reheated to 300 degrees, 
or 70 per cent. These percentages are 
probably marred by frictions and leak- 
ages which I have no means of ascertain- 
ing, but I should judge these could be 
kept within 10 or 15 per cent., making the 
simple pump show an efficiency of prob- 
ably from 50 to 60 per cent., with com- 
pound compression. 

These pumps can also be compounded 
with considerable gain, but it would eas- 
ily form the subject for another paper. I 
wish to remark that I cannot understand 
why this system has not been pushed for 
compressed air station pumping. I be- 
lieve it will be very satisfactory and eco- 
nomical, and some day will be extensively 
used. It has one advantage over the 
Harris system inasmuch as the back pres- 
sure is constant, and ordinary pumps may 
be operated with it. The principal objec- 
tion is the high pressure and consequent 
leakage and the double set of pipes and 
joints. This system should be regarded 
with high favor. 

AIR LIFT PUMPING. 

While the air lift system of pumping 
has been brought recently to the atten- 
tion of the public, it is not a new thing, 
there being records of its use more than 
100 years ago. 

The honor of putting the air lift system 
in practical shape is due to Dr. Julius 
Pohle, who came to San Francisco from 
Arizona, where he had been experiment- 
ing with several plants, one with a lift of 
300 feet. Dr. Pohle established himself at 
the office of Rix & Firth, who interested 
themselves to the extent of expending 
considerable money in experiments to de- 
termine the efficiency of the system. A 
ten-inch well was sunk sixty feet deep on 
a piece of property belonging to the Me- 
chanics’ Institute, San Francisco, The 
bottom was cemented, a gallows frame 75 
feet high was erected over it, and a tank 
and weir constructed over the well to 


_liss engine of 50 horse power. 
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water flow. Air and dis- 
charge pipes were arranged so that many 
different ratios of lift and submersion 
could be tried. The compressor had a 
compound air cylinder, actuated by a Cor- 
The well 
known civil engineer Mr. B. M. Randall 
conducted the experiments, and they were 
made on August 27, 1899. The results 
showed efficiencies as high as 52 per cent. 
The records of this test were tabulated 
and I have reproduced them for this oc- 
casion, not only for the information the 
table contains, but as an interesting point 
in the history of air lift pumping, for it is 
the first record of results. 

Messrs. Brown and Behr tested the ex- 
perimental plant referred to, and in a 
paper read before this society in 1890, 
stated that the greatest efficiencies were 


measure the 


«26180 Ibs, 


No. 2 | 














Diagram Illustrating the Cummings’ 
System. 


FIG. 22. 


obtained when the submersion of the pipe 
was twice the lift, and at this an efficiency 
of 50 per cent. was obtained. 

Quite extensive experiments have been 
made in Germany, to determine the ef- 
ficiency of the air lift, and their results 
fall somewhat short of the percentages ob- 
tained in this country. The efficiency 
was the ratio of work in discharged water 
to the indicated compressor work, and 
ranges from 45 to 30 per cent., with 
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TABLE FOR AIR LIFT 
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PUMPING. 
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smooth pipes—a liit of 50 feet, and a sub- 
mersion of from 4 to 3 to 3 to 2, 

The amount of water discharged in- 
creases with the quantity as well as the 
pressure Of air, but the efficiency falls 
away very rapidly when the output is 
forced. A submersion of 50 feet and a 
height of discharge of 25 feet, with in- 
creasing quantities of air, gave quantities 
of water from 4 cubic feet to 15 cubic feet 
per minute; the quantity of air varied 
from 7.6 to 105 cubic feet per minute, and 
the ratio of free air to the water lifted 
varied irom 1.96 to 7.60 cubic feet of air 
to 1 cubic foot of water, the efficiency 
being in a like proportion. 

In another set of experiments, with 
lifts from 43 to 230 feet, submersion from 
g2 to 400 feet, from 2.9 to 5 cubic feet of 
air was required per cubic foot of water 
pumped, and the pressures from 30 to 
160 pounds. The quantity that can be 
handled is practically unlimited. 

It is safe to calculate on velocities in 
the pipe from 4 to 8 feet per second, and 
it will take from 2 to 3 cubic feet of at- 
mospheric air per cubic foot of water 
pumped for heights from 15 to 50 feet and 
from 50 feet to 100, I should figure, on 
from 3 to 4 cubic feet of air per cubic 
foot of water. I believe for very low 
heads the air consumption may be still 
further decreased and 1.5 cubic feet of air 
will lift a cubic foot of water 20 feet high. 

“Engineering News,” Vol. 37, Page 140, 
gives some interesting data on air lift 
pumping at Rockford, Ill. The pumping 
was done from 4 wells, 84 feet, 82.5 and 
59 feet from surface to water while being 
pumped and 7% additional into a tank, 
with an air pressure of 76 pounds per 
square inch. The wells were close to- 
gether. A 2%4-inch pipe led from the res- 
ervoir to each well, and a 1'%-inch pipe 
was continued in the well casing, with 
225 feet submersion. The discharge was 
2,000,000 gallons per 24 hours. From the 
steam indicator diagrams, 124 horse pow- 
er was used. The average yield was I,401 
gallons per minute, and the net. work 
done was 24 horse power, or an efficiency 
of 20 per cent. A 14x22 duplex compres- 
sor made 96 revolutions to do the work. 
This would give about 600 cubic feet of 
free air. About 200 cubic feet of water 
was pumped, or 3 cubic feet to I, a re- 
sult which is average. The efficiency is 
low, because the compressor took too 
much power. Ina compound compressor 
600 cubic feet of air should be compressed 
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to 76 pounds for an expenditure of not to 
exceed 100 horse power. This would 
make the efficiency about 25 per cent. The 
air pressure was excessive and was due 
no doubt to the small well casing, be- 
cause with proper well pipes, 50 pounds 
air pressure would have been ample. 

I have not yet succeeded in making any 
general rules for sizes and capacities for 
air lift pumping. There is generally a 
surprise waiting for you no matter what 
you do. There should be some particu- 
lar relation of all the quantities concerned 
that will give the best results and yet for 
a considerable variation either way, in 
submersion, and air pressure, the quan- 
tity of water will remain the same. The 
relation’ between the diameter of the dis- 
charge pipe and the velocity of water 
seems to be a delicate one. I should 
think that 5 feet per second would es- 
tablish a good proportion. The air pipe 
must be large enough to minimize the 
friction loss. The initial air pressure will 
of course be that due to the submersion, 
and will decrease after the discharge be- 
gins, until with a 3 to 2 submersion the 
pressure will correspond to a head of 
about one-half the submersion plus the 
lift. In flowing artesian wells, the best 
results seem to be obtained by giving 
deep submersion, small air quantity and 
high pressure. 

Sand may be cleared from a well by 
filling the air reservoir with air at a high 
pressure, then suddenly releasing it, the 
air pipe having first been given quite a 
submersion. The sand comes out in 
masses and can be seen distinctly. In 
the illustration submitted herewith the 
column of water measured over 100 feet 
above the mouth of the well. It will 
be noted that about 20 feet above the 
mouth of the well there seems to be a 
general radiation in all directions from 
one center of the water sprays. It would 
seem that a bubble of compressed air had 
been carried up there and then suddenly 
expanded. The efficiency of the air lift 
will naturally increase directly in propor- 
tion to the temperature of the water. 

The air lift has a special field of useful- 
ness and will scarcely be given over to 
much competition with other pumps. 
When a large quantity of water must be 
brought out of a small casing, no other 
method would be so satisfactory. If an 
artesian well fails to deliver to the proper 
point by a few feet, no other system could 
make it deliver its water so efficientty. 
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For example, at Alvarado one of the large 
artesian wells refused by about two feet 
to flow into the general cachement basin; 
nothing could be done but to pump it, and 
it would have required a centrifugal pump 
capable of handling 1,000 gallons a min- 
ute to restore the required quantity. A 
one-inch compressed air pipe inserted 155 
feet into the well, and consuming 6 horse 
power of compressed air, stimulated the 
well to complete action. 

The plain open air pipe seems to be 
the best manner of ending the air pipe in 
the well and whether it point up or down 
is not material. Dividing the air into 
minute bubbles by fine perforations seems 
not to do as well as the open pipe. I 
have compounded the air lift into several 
lifts, one discharging into the other, with 
fair results, but it would be better to dis- 
charge each section into an open tank and 
let the water dispose of its air bubbles. 

The greatest general efficiency of the 
system will become apparent under con- 
ditions where the number of wells that 
can be operated by an engine plant do not 
yield enough water without lowering the 
surface of the water too far. Let us say 
that normally the water stands at 20 feet 
from the ground, and in order to get the 
quantity from six wells they are lowered 
to 8o feet. By sinking perhaps six more 
wells some greater distance away, and air- 
lifting all twelve, the pumping may be 
done at a head of only 4o feet. This 
would be possible, of course, with pumps, 
but not practical. In general and within 
pumping limits of 120 feet, I shall con- 
clude that from 50 to 60 per cent. effi- 
ciency is possible, but 30 to 40 will prob- 
ably be nearer the average plant. 

The tables, Fig. 23, are from actual ex- 
periments made last year, and the table, 
Fig. 24, gives some general requirements 
for air lift pumping which may prove use- 
ful. 


MOTOR-OPERATED PUMPS. 


This class consists of pumps belted or 
geared or direct connected to any kind 
of engine. There is no doubt that with 
Corliss engines, coupled directly to 
pumps, the mechanical efficiency is as 
high as 85 per cent. Let us take an ex- 
ample on this basis, using compound 
compression, and the engines being cross 
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compound, and double reheated, to 300 
feet, or 7-5 increase of volume. The com- 
parison of curve areas, Fig. 25, shows that 
an efficiency of 88 per cent. should be ob- 
tained. This, it must be understood, is 
for a station pump, where all proportions 
are specially designed for the one object 
in view. 
_ No account in any of my calculations 
is taken of reheating. The expense is 
small, and I should think might be taken 
as 5 per cent. of the economy, conse- 
quently this sum should be deducted from 
all of my reheating calculations. It costs 
practically the same to heat to 300 or 400 
as to 200, provided the reheater is close 
to the motor, where it should be. The 
amount of air required by engines per 
horse power will vary from 25 to 5 per 
cent., according to the amount of reheating 
and amount of expansion used. 

All admit that the loss in the com- 
pressed air problem is one of heat. The 
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Diagram of Compound Double Reheated 
Air Motor for Pumping. 


FIG. 25. 


air is all there; none of it gets away. All 
admit that if this heat be restored and a 
sufficient quantity added to overcome 
leakage and clearance, we should get back 
our original expenditure, less, of course, 
the mechanical losses in the motor. In- 
asmuch as in compound compression to 
90 pounds the temperatures need not ex- 
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ceed 225 degrees at any time, what is 
there to hinder our returning this and 
much more besides, when we have 500 
degrees at our service? I have used 430 
degrees in a Corliss motor with excellent 
results, and believe another 100 degrees 
could have been added. The whole ques- 
tion is one of temperature and the suc- 
cessful solution lies in special and intelli- 
gent adaptation of the forces at our ser- 
vice. Too many have condemned com- 
pressed air without a hearing, and I hope 
these remarks may stimulate some one to 
give special attention to the pump prob- 
lem and give us some pumps worthy of 
the atmosphere which they now so gen- 
erously use. 

In conclusion, it may be stated that I 
do not wish to be understood as giving 
absolute values to the quantities men- 
tioned in this paper. Others may find in 
their experience that I may have allowed 
too little or too much for mechanical ef- 
ficiencies, or that I have assumed too 
high a standard pressure. This does not 
interfere with the comparative values of 
the various systems, which is the real 
point toward which I have desired to di- 
rect your attention. 
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Kind of Pump 






Efficiency 


Direct Acting Simple..... email 26 
Direct Acting Simple 300 reheated 40 
Direct Acting Compound Water 
reheated adhe ashnkves 
Direct Acting Compound 1 Cy- 
linder Heated 300. seeee| 280 40 16 
Direct Acting Compound 2 Cy- 
linder Heated }00............. 
Direct Acting Triple 3 Cylinder 
Heated 300........ oe 
Direct Acting lriple 3 Cylinder 
Heated 400.... 
Plain Displacement.............. 175 22 25 
Wheeler Displacement........... ) 34% for 34 Ibs. 
( pressure 


Multiple Displacement 


oeeres oO 40 46 
Harris Displacement ............ 60 to 70% 
Merrill Displacement............. 175 | 22 25 
Cumming System............. 5 to 70 
Compound Motor Pumps..... ..| 50 to 80% 
Direct ActingTripleWater Heated 300 42 48 
: ( 30 to 60% heads 
Pohie Air Lift .......... , .|\ less than 200 
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Compressed Air Plant at Ainsworth. 


_The first drill ever run by compressed 
air derived direct from falling water 
under the Taylor patents, was started in 
operation in April at the camp of Ains- 
worth, the plant having been installed by 
the Kootenai Air Supply Company of 
Nelson, B. C. : 

The plant is now completed, and the com- 
pressed air automatically made, is being 
distributed throughout the ramifications 
of the camp and in the great variety of 
uses in mining camp work it is of more 
than passing interest to the great army 
of mine owners to whom compressed air 
is the necessity of their daily business, 
and no one can go to Ainsworth and see 
the novel features of the installation 
there—the water collecting the free air 
irom nature, carrying it into the bowels 
of the earth, and leaving it tightly boxed 
in a chamber compressed to 87 Ibs. pres- 
sure ready for the drill, and passing on 
down the creek to find its tortuous way 
to the ocean—without being impressed 
with the simplicity and effectiveness of 
this great invention. 

The whole process of converting the 


raw energy into manufactured power 
ready for delivery through the pipe 
lines, is absolutely automatic, with no 


machinery of any kind, and so long as 
the water comes from the flume the com- 
pressed air is being made. 


DETAILS OF THE WATER POWER PLANT 


The plant is located on Coffee Creek 
to the south of Ainsworth and about 2% 
miles from the principal operating 
mines. The creek has a flow varying 
from 2,500 cubic feet per minute to sev- 
eral thousand, and the flume used is 
stave barrel construction, round steel 
bands being bolted around it every 
three feet. The flume is 1,350 feet in 
length, 5 feet diameter in the clear, the 
available head at the compressor being 
107%4 feet. The water at the compres- 
sor tower is received in a wooden tank 
12 feet in diameter, height 20 feet; a 
downflow pipe passes from the water 
level through the bottom of this tank 
down perpendicularly and at the creek 
level a shaft was sunk 210 feet deep. The 
downflow pipe (which is 2 ft. 9 in. in 
diameter, outside measurement of stave 
pipe construction throughout, the stay 
bands being set from 6 inches to 3 feet 


is 
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apart, dependent on the pressure to 
which the particular section is subjected) 
passes On down in the middle of this 
shaft, terminating in a great steel bell 
shaped chamber at the bottom. The 
down flow pipe discharges into a deep 
groove being open to the chamber in 
about its middle, the so-called groove 
being open to the chamber. The dimen- 
sions of this chamber are height 17 feet, 
diameter 17 feet, the bell shaped bottom 








TOWER OF COMPRESSOR PLANT ON COFFEE 
CREEK, AINSWORTH DISTRICT. 


Standing about two feet from the bottom 
of the shaft, thus allowing the water to 
pass out. The discharge of the mingled 
water and air from the downflow pipe 
into this groove causes it to swirl around 
the whole circumference of the chamber, 
some 51 feet, giving the air an oppor- 


tunity to leave the water and to rise into 
that portion of the chamber which is 
above the line of the channel, while ‘the 
water drops below to the rock bottom of 
the shaft, and the water in the supply 
tank at the head rises in the shaft on the 
outside of the bell and the downflow pipe 
to the level of the creek. This back 
water column is an important factor in 
this system of compression; its weight on 
the falling water in the downflow pro- 
ducing the pressure, every 2714 inches 
of height of column of backwater in- 
creasing the pressure of air and water 
in the downflow pipe one pound: Thus, 
the shaft being 210 feet in depth, and the 
depth of the groove whicheis the effective 
back head, being 200 feet, the air pres- 
sure roughly will be 200 feet divided by 
274% inches, or 87 pounds, which the 
gauge on the compressor records. The 
air in the chamber has been isothermally 
compressed, the moisture has been ab- 
sorbed from it by the water which sur- 
rounds each globule in its passage down, 
and it goes to its useful work three times 
dryer than the original air that was en- 
trained cold and pure. A goose neck 
pipe reaches from the surface of the 
creek to the level of the dividing line be- 
tween the air and water in the chamber, 
and whenever more air is being made 
than is being used, the air displaces the 
water, and the surplus passes out of this 
pipe. It is discharging into nature 
through the pipe at the foot of the trestle 
in the accompanying photograph; on the 
other hand, when more air is being 
drawn than is being made, a pressure 
valve on the surface of the ground shuts 
off the flow until the automatic air maker 
catches up to the demand. In other 
words, by this device the pressure can- 
not vary to exceed one pound, or 27% 
inches of water column, and the compres- 
sor plant can be left alone to do its work 
perpetually. 


THE AIR MAKER. 


The accompanying sketch plan shows 
the elevation and plan of the tank at the 
head of the trestle, where the water is 
received from the flume and the air is 
entrained. The air maker is an inverted 
iron tanked funnel of the downflow pipe. 
It is seven feet in diameter, and arranged 
with a screw lift, so that the amount of 
water allowed down the downflow pipe 
can be regulated. Around the circum- 
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ference of this tank are inserted 3,000 
pieces of 34-inch gas-pipe, the upper ori- 
fice of which is open to the air, the lower 





PIPE-LINE TAYLOR AIR COMPRESSOR PLANT 


AT AINSWORTH. 


orifice being in the water, all of which 
must pass these lower orifices in rushing 
down the downflow pipe. The speed of 
the water in the downflow pipe is ap- 
proximately 34% feet per second, and the 
speed with which the air is drawn in with 
it will be nearly the same. The air is 
received by the water in millions of 
globules which retain their individuality, 
gradually becoming smaller in their pas- 
sage down until finally liberated in the 
chamber below. 


THE EFFECTIVE WORK OF THE PLANT 
AT THE COMPRESSOR. 


The flume has a fall of 4 feet to the 
mile and the velocity of flow is figured 
at 3.72 feet per second, and the volume 
at 70 cubic feet per second. The actual 
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effective head is 107!3 feet and the avail- 
able horse power allowing 75 per cent, 
efficiency is 620 H. P. The area of the 
downflow pipe being 4% square feet and 
the area of the shaft 32 square feet. The 
speed of the water in the penstock or 
downflow pipe is 34% feet per second, 
The amount of free air taken in under 
these conditions is 85 cubic feet per 
second, or 12 cubic of air compressed to 
87 lbs. The motor air horse power will 
be 465. The efficiency of the plant will 
vary with flowage. At a later date com- 
plete data will be available under a 
variety of different conditions. 


THE PIPE LINE. 

In all the construction a light lap 
welded pipe with screw joints has been 
used. The air leaves the compressor in 
a g-inch pipe, branching some little dis- 
tance out, one branch being left for later 
construction, the main branch running 
north parallel to the Kootenai Lake to 
the mines round Loon Lake. This 
branch is of the following dimensions: 
6,200 feet of 7%4-inch pipe to the Dicta- 
tor, 4,000 feet of 6'4-inch pipe along the 
west side of Loon Lake serving the Lady 
of the Lake and Mamie mines, and 
1,100 feet of 5-inch pipe branch northeast 
to the Tariff, Highlander, and the big 
tunnel of the Philadelphia Mining Com- 
pany. The total length of straight line 
is 11,300 feet. The properties reached by 
the pipe line at present are: The Eden, 
Crescent, Last Chance, Dictator, King 
Solomon, Krao, Lady of the Lake, 
Mamie, Little Donald, Black Diamond, 
Little Phil, Tariff, Highlander, Albion, 
Spokane and Trinket, and the interme- 
diate claims. 

The tunnel of the Philadelphia Min- 
ing Company is now in 700 feet and is 
being driven from the bench above the 
Stevenson concentrator to tap the va- 
rious ledges of the camp. This tunnel 
will give a depth of 900 feet at the high- 
est point of the hill: it has already inter- 
cepted the Tariff vein and drills supplied 
from the Taylor plant are driving the 
cross-cut tunnel ahead and drifting to 
the ore body on the Tariff ledge. 

ITS USEFUL WORK. 

\ir was turned on to the pipe lines in 

the early part of April, and the first ma- 
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chine drill ever run by air direct from a 
column of water was started in the big 
tunnel of the Philadelphia Mining Com- 
pany on the 16th of that month. Mr. E. 
E. Knowles, the mechanical engineer in 
charge of the plant, in writing of the 
plant, says: 


The Taylor... 
Hydraulic .... 
percersct tea = Air Compressor 


\ 
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“The machine drill first started was a 
¥%-inch Rand and is 12,000 feet irom the 


compressor at Coffee Creek. It started 
without a hitch and with 85 pounds air 
pressure at the drill. This pressure is 
absolutely maintained at all times. | 
will venture the statement that there is 
not another machine in the world to-day 
working with as dry and pure air as this 
one, and I will also add that there is 
none giving better results. Manager 
Henry Stevenson, of the mining company 
above referred to, who is using the air, 
has expressed himself as being highly 
pleased with the air and the pressure at 
this distance from the compressor was a 
surprise to him. Here is an instance of 
what the capabilities of this system of 
compressing air will do. The company 
referred to has a developed water power 
with a working head of 1,000 feet, and 
are using a Pelton wheel belted to a 
mechanical compressor; yet this cheap- 
est of plants to operate has been shut 
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down for the simple reason that they are 
getting their power furnished them at 
their very door for just one-half what it 
was costing them for labor to run their 
plant, to say nothing of their investment, 
interest, oil and repairs. The compressor 
is running fine with not a soul nearer to 
it than three miles. At least it is pre- 
sumed to be, as it is breathing into this 
machine drill at a rate that pleases the 
men who are running it and causes the 
muckers to get a hump on themselves.” 
The work at the Philadelphia tunnel is 
in charge of Mr. Sherwin, and in con- 
versation with him he made the state- 
ment that the effective work of the air 
could not be beat; after shooting a round 
of eight holes the men go back to work 
in from 15 to 20 minutes with the tunnel 
perfectly clear of impurities, and as clear 
as a bell in every way. Mr. Sherwin says 
that with all his experience with mechan- 
ical compressors, and some of them have 
had a capacity of 50 drills, he has never 
used air that is equal to the Ainsworth 
Air for clearing out smoke and impure 
air, and he also dwells on the fact that 
this air is an infinitely better power fac- 






































tor, inasmuch as it is always at constant 
pressure, and thereby the machine men 
are able to do better work and to break 
more ground. Mr. Stevenson, the gen- 
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eral manager of the company, is equally 
well pleased with the air. 


THE COST OF THE PLANT. 


_ The installation at Ainsworth has cost 
in the neighborhood of $60,000, including 
incorporation, water power development 
and pipe line. Of this investment $20,000 
will cover the pipe line cost, $10,000 the 
water-power improvements, and $30,000 
the compressor cost. The latter cost was 
especially heavy in Ainsworth by reason 
of the fact that the shaft was sunk in an 
unusually hard formation and involved a 
cost of nearly $50 per foot. 


On the basis of a gross air power of 
600 the output when 4,200 cubic feet per 
minute is used of the capacity of the 
water flume this would represent a cap- 
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ital investment of $100 per horse power, 
or upon a motor horse power of 465 (al- 
lowing loss in delivery and loss in en- 
gines) the capital cost per horse power 
would be 130. 

The company is now selling the power 
delivered at the mines at $4 per drill, 
with a liberal reduction where more 
drills are used. The power is being used 
for pumping, hoisting, blacksmith forges 
and ventilation, the drill charge includ- 
ing ventilation—The Mining Record. 
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The Pneumatic Caisson Foundations for the 
Broad-Exchange Building, New 
York City. 


The Broad-Exchange Building, now 
under construction at the corner of Broad 
street and Exchange place, in New York 
City, will be the largest office building 
in the United States. It will be 23 stories, 
or 286 feet, high above the street and 
will cover an irregular area of about 
27,000 square feet, with frontages of 236 
feet on Exchange place and of 106 2-3 feet 
on Broad street, and with a wing about 
100 feet long and 35 feet wide extending 
south toward Beaver street. The exact 
dimensions of the ground plan are shown 
by Fig. 1. Altogether there will be 10,000 
tons of steel employed in the framework, 
which will be inclosed with walls of gran- 
ite to the top of the first story, of Indiana 
limestone to the top of the third story, 
and of brick and terra cotta for the re- 
mainder of the height. The framework 
will be carried by roo lines of columns, 
each founded on a separate steel caisson 
sunk either to bedrock or to the hard- 
pan overlying it. The large number of 
caissons which were sunk and the ex- 
treme celerity with which, under the 
conditions, this work was done, make the 
foundation construction of particular in- 
terest, and we present here a description 
of the apparatus and methods of work 
employed. 


PRELIMINARY WORK. 


The foundation work of the Broad-Ex- 
change Building is of interest, not so 
much for its character, which was not 
particularly novel, as it is for its extent 
and for the difficulties which resulted 
from the short time available for carry- 
ing it out. To make these matters clear 
it is necessary to set forth the actual 
conditions in some detail. 

The Broad-Exchange Building is being 
built for a syndicate of New York capi- 
talists, the general contractors being the 
George A. Fuller Co., of New York 
City. The contract called for the com- 
pletion of the building ready for the 
tenants by May 1, 1901. On May 1, 1900, 
the work was placed in the hands of 
Clinton & Russell, of New York City, 
as architects, and of Purdy & Hender- 
son, of New York City, as structural 
engineers. So far as actual construction 
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was concerned, therefore, the condition 
of affairs was that not a line of the plans 
had been placed on paper twelve months 
previous to the day set for the tenants to 
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tions the engineers would have waited 
until the architects had settled upon at 
least the general lay-out of the building 
before beginning work, but to follow this 
precedent in this instance would have 
necessitated a delay which, although it 
was short, neither they nor the architects 
were disposed to endure patiently. Ac- 
cordingly the engineering studies were 
begun without knowing at all what the 
final plans of the architects would be. It 
is obvious that these studies had to be 
in a great measure of a tentative char- 
acter. ; 

The first act was to adopt a tentative 
plan calling for 106 lines of columns, and 
to estimate and assume the column loads. 
This work gave something of a definite 
basis upon which to begin studies of a 
ioundation plan. The general contractors 
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FIG. 


move into the building. Evidently the 
utmost haste was imperative. Further- 
more, it must be remembered that this 
haste was necessary at a time when the 
rush of work had placed,all of the large 
steel mills behindhand with their orders, 
and that large quantities of steel work 
were the first materials needed for the 
beginning of construction. 

The problem was a twofold one; plans 
had to be prepared in a remarkably 
short time, and the methods had to be de- 
vised to secure the manufactured mate- 
rials to put these plans into material form 
in the building. Under ordinary condi- 


I —FIRST FLOOR PLAN OF BROAD EXCHANGE BUILDING, NEW YORK CITY. 


had had in mind using pile foundations, 
but before adopting this construction it 
was decided to make a comparative study 
of several types of construction. The 
next work, therefore, was to design and 
to estimate the costs and relative advan- 
tages of pile foundations, foundations 
consisting of steel cylinders filled with 
concrete, and of foundations consisting 
of pneumatic steel caissons filled with 
concrete. As the result of these com- 
parative studies a report was presented 
on May 23, in which the use of pneu- 
matic caisson foundations was advised. 
The decision was accepted by the gen- 











































eral contractors and, stated briefly, was 
influenced by the following considerations: 

(1) By using pneumatic caissons com- 
paratively certain results in the time re- 
quired for the work were ensured. Some 
oi the material penetrated was exceed- 
ingly unstable; it was quite certain that 
pneumatic caissons could be sunk 
through this material without danger of 
unforeseen delays, but there was no such 
certainty if either of the other forms of 
construction were adopted. (2) By using 
pneumatic caissons the good character of 
the foundation work could be ensured 
beyond a doubt, and this was not possible 
if either of the other constructions was 
employed. (3) The reputation of pneu- 
matic caisson foundations for excellence 
was considered to be a material advan- 
tage to the builders and owners from a 
business standpoint. There was also 
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SKETCH PLAN OF EQUALIZING GIRDER SYSTEM 
FOR COLUMNS 7, 79 AND > 


another consideration which influenced 
the selection of pneumatic caissons, and 
this was that whatever style of founda 
tion might be adopted for the other col 
umns, those coming on the party lines 
would have to be founded on pneumatic 
caissons in order to prevent disturbing 
the foundations of the adjacent buildings. 

With the consent of the general con 
tractors to the use of pneumatic caisson 
foundations one factor of the problem 
has been disposed of. By this time the 
architects had determined in a general 
way the lay-out of the building, and it 
was possible to decide approximately 
upon the number of columns to be em- 
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ployed. It was not possible, however, to 
locate these columns definitely, and 
hence their exact loading could not be 
caiculated. From the data available. 
however, two things were certain: (1) 
that the number of columns to be pro- 
vided with foundations would be at least 
100, and (2) that the loads on these col- 
umns would run between a certain max- 
imum and minimum. Obviously, there- 
fore, if a typical caisson should be de 
signed which could be made in a number 
of sizes between those required jor 
the known maximum and minimum 
loads, it would be possible to order a 
number of each size in advance of definite 
knowledge where each was to be located, 
and yet with the certainty that they could 
all be used somewhere. There was very 
little risk in such a mode of procedure, 
and the gain in time of manufacture 
which it made possible was an important 
advantage. 

The column caissons were, therefore, di 
vided into two classes. The first class com 
prised the caissons for the wall columns 
on the party lines, which required special 
design in each instance, and could not 
therefore, be designed until the location 
and loading of the columns which they 
were to carry were definitely known. Thi 
second class comprised all but a few of 
the columns not coming on party lines, 
and for which a typical general design oj 
caisson was possible. The typical de 
sign of caisson adopted was a cylindrical 
caisson of steel; the diameters were fixed 
at 7, 7%, 8, 81%, 9 and 9% feet. The next 
step was to secure some one who would 
manufacture these steel caissons quickly 
To obtain immediate manufacture and 
delivery by any of the large steel works 
was found to be out of the question, and 
a search was begun among the smaller 
concerns capable of handling the worl 
This search proved unusually successful 
\ contract was made with the Lukens 
Rolling Mill Co., of Coatesville, Pa., to 
roll the steel sheets in three days, an 
with the Coatesville Boiler Works to 
begin the delivery of the caisson in ten 
days from the date that the steel sheets 
were delivered to them, provided they 
were furnished the I-beam bracing, 
which they could not manufacture, at 
once and in shape ready for use. To 
secure the I-beam bracing the engineers 
went to a number of places where a 
small lot could be obtained, and to ensure 
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its prompt delivery to the Coatesville 
Boiler Co. a man was sent on the car 
with every lot to prevent any hold-up of 
the shipment by the railways. 

Shortly after the order for the man- 
ufacture of the caissons had been given, 
the architects presented a definite plan 
of the building. This plan enabled the 
engineers to begin the definite design of 
the steel work, and the plans were far 
enough advanced by the time the first 
delivery of caissons was made to enable 
them to be located at once, and the 
sinking begun. Before describing the 
work of sinking the caissons, the ge eral 
character of the foundation construction 
and the details of the caisson construc- 
tion will be described and illustrated 

GENERAL PLAN OF FOUNDATIONS. 

The foundations were designed upon 
the general plan that each line of col 
umns should have its individual caisson 
foundation. All the caissons except 
those located along a portion of the 
south and west party lines are cylindrical 
and carry the column footings concen- 
tric with their top. The party wall cais 
sons are rectangular with their longer 
sides parallel to the party-line. As will 
be seen the cylindrical caissons vary 
from 7 feet to 9% feet in diameter, the 
ereater number being of the smaller size 
They are filled with concrete to the top, 
and most of them also have a granite 
capping the full size of the caisson. The 
column bases are circular in plan and are 
bolted directly to the caisson masonry 

In the case of the rectangular caissons 
the column loads are distributed to the 
masonry by means of I-beam grillages, 
as shown by the various sectional eleva 
tions. The most complicated of these dis- 
tributing girder systems is that for the 
group of columns at the south end of the 
wing, an enlarged plan of which is shown by 
Fig. 3. The two bays or panels between 
columns Nos. 78, 79 and 80, have a sys 
tem of wind bracing consisting of X- 
braces of channels 

CAISSON CONSTRUCTION. 

Details of the caisson are shown by 
Figs. 4 and 5. Fig. 4 shows one of the 
7-foot cylindrical caissons, but the con- 
struction of those of larger diameter is 
practically the same. Fig. 5 shows one 
of the rectangular caissons: the others 
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except one, No. 98, which is of trapi- 
zoidal form, are exactly like this except 
in dimensions. All the caissons were 
built of medium steel 5-16 inch thick for 
the caisson proper and 44 inch thick for 
the cofferdam portion. The caissons all 
have reinforced cutting edges and a 
working chamber 6 feet 6 inches high. 
The minor details of construction are 
clearly shown by the drawings. 
METHODS OF WORK. 

Borings made at ten different points 
over the foundation area showed first a 
layer of filling from 2 feet to 6 feet 
thick overlying a layer of fine 
sand or fine sand and clay mixed, 
which extended to hard-pan at an 
average depth of about 4o feet below the 
street surface. The tine sand and clay 
mixed proved to be a very unstable ma- 
terial; when wet it ran almost as freely 
as water. The hard-pan was, however, 
of the firmest and most stable character, 
being practically a rock, and directly 
below it came the gneiss bedrock. Upon 
the showing made by the borings gen- 
eral instructions were drawn for the sink- 
ing of the caissons, which were, some- 
what condensed, as follows: 

li the hard-pan over the rock is not 
more than 6 feet deep, the shaft should be 
open to the bottom and cleaned out, so 
that the concrete shall have a_ perfect 
bearing on the clean rock. If the rock is 
not more than about 1 foot out of level 
and the hard-pan is about 2 feet thick or 
more, the concrete can be placed directly 
on the rock. If the hard-pan is thin or 
there is none, and the face of the rock 
is generally even, it must be leveled off 
or cut or shaped in some way so that it 
will resist any tendency to lateral dis- 
placement. If the rock is very uneven it 
must be leveled off or channeled or fixed 
in some good way to afford a satisfactory 
footing for the concrete shaft, not only 
for the direct load it must carry, but also 
to resist any tendency to lateral dis- 
placement. 

If rock is not found after the excava- 
tion has been carried fully 4 feet into 
good hard-pan. drive a crowbar, in not 
less than two places, to locate the rock. 
If it is found within 2 feet, excavate out 
the hard-pan to a secure bearing on the 
rock. Ifit is not found. clean out a foot- 
ing on the hard-pan over an area some- 
what larger on all sides than the size of 
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the cutting edge of the caisson, as given 
in the schedule below: 

7-loot diameter must be excavated 8 
inches more, all sides. 

7 4-foot diameter must be excavated 18 
inches more, all sides. 

8-foot diameter must be excavated 9 
inches more, all sides. 

8'%4-foot diameter must be excavated 10 
inches more, all sides. 

g-ioot diameter must be excavated 11 
inches more, all sides. 

9¥4-foot diameter must be excavated 12 
inches more, all sides. 

By this schedule of arrangement the 
bearing area oi the caisson masonry was 
increased from 39 per cent. for the 7%- 
foot caissons to 49 per cent. for the 9\%- 
foot caissons, 

The contract for the pneumatic work 
in sinking the caissons was awarded to 
the Engineering Contract Co., of New 
York City. The general contractors lo- 
cated the caissons, set them up ready for 
sinking, furnished the concrete, and sup- 
plied the derricks and hoisting machin- 
ery; the Engineering Contract Co. fur- 
nished the compressed air, the steam 
power and the labor, and sunk the cais- 
sons and placed the concrete under pres- 
sure. The concreting in the open was 
done by the general contractors. The 
engineers checked the location of the 
caissons and watched that they were kept 
plumb. Their engineer in charge also 
went into each caisson to see that the 
excavation had been properly finished 
and also supervised the placing of the 
concrete. With this brief explanation of 
the apportionment of the work, it will be 
described as a single task to avoid con- 
fusion. 

The bottom of the foundation excava- 
tion was about 15 feet below the street 
surface, and at the level of the street 
surface a strong timber platform was 
built covering the whole area. The cais- 
sons and all structural material for the 
foundations were unloaded onto this plat- 
form and it also carried the power plant 
and machinery. Chutes, stairways and 
traps at various points in the platform 
allowed the materials to be sent below as 
they were needed. 

The air compressor plant for the cais- 
son work consisted of two 16-24 X 12-18- 
inch Ingersoll-Sergeant air compressors, 
supplied with steam by a 4-inch pipe 
from the mains of the New York Steam 
Co. These compressors delivered into a 
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6 X 18-foot cylindrical receiver. ‘TYo cool 
the compressed air for delivery to the 
caissons two methods were employed. 
When at the beginning of the work no 
more than four caissons were being sunk 
at once, it was found possible to keep the 
air below 80 degrees F. by pumping cold 
water through the receiver. At a later 
stage of the work when as many as ten 
caissons were under way at once, an ad- 
ditional cooling device was employed 
which consisted of 54 pipes 34-inch in 
diameter contained in an 18-inch X I5- 
foot cylinder. ‘The air from the com- 
pressors was passed through the pipes 
and cold water was kept in constant cir- 
culation through the cylinder. From the 
cooling cylinder the air passed into the 
receiver at a temperature of about 70 
degrees F. 

For the first five or six feet of their 
descent or to water level the excavation 
inside the caissons was done in the open, 
and then air pressure was put on. As the 
sinking progressed the cofferdam of the 
caisson was added to so as to be always 
above water level, and was filled with 
concrete around the central air shaft. 
The maximum air pressure used was 18 
lbs. Generally the weight of the con- 
crete in the cofferdam and a load of ten 
or twelve tons of pig iron were sufficient 
to sink the caissons. The caisson men 
worked in‘three shifts of eight hours 
each, and there were nine gangs of six 
men in each shift. Each gang had three 
men in the working chamber, one man 
in the air lock and two outside. Air 
pressure was maintained at 30 lbs. in the 
receiver and was throttled down to the 
required pressure at each caisson. 

All the caissons were provided with 36- 
inch shafts, which in the majority of 
cases were divided diametrically by two 
inside angle guides. The bucket used 
was semicircular in plan and worked up 
and down in one compartment of the 
shaft while the other compartment con- 
tained a ladder and served as a main 
shait. In other cases a cylindrical bucket 
18 inches in diameter was employed. 

At first the concrete was mixed on the 
main platform near the caisson in which 
it was to be used. Later on two small 
platforms were built at central points 
about 10 feet or 12 feet above the main 
platform, and each of them was equipped 
with a balanced wheelbarrow-elevator 
running to the bottom of the main ex: 
cavation. The cement, sand and broken 
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stone were hoisted to the upper platform 
and mixed by hand. The mixture was 
then shoveled into a gravity mixer which 
discharged onto the floor of the main 
platiorm. From the point of discharge 
the concrete was taken by wheelbarrows 
to the caissons. Pressure was main 
tained in the working chamber until the 
concrete was set, and then the air lock 
was removed and the cofferdam was filled 
and the capstone placed. The final work 
was the placing of the column pedestals 

In conclusion it should be noted that 
88 caissons were sunk in 47 days. The 
most rapid sinking recorded was 2 feet in 
one hour and 27 feet in 20 hours 


Pneumatic Tools. 


The Pneumatic Tools now being man- 
ufactured and put on the market by the 
Philadelphia Pneumatic Tool Co., of 
Philadelphia, have many important and 
novel features. 

Taking up the several kinds of tools 
made by them in the order of their im- 
portance and wide range of work for 
which they are adapted, we have first the 
Chipping and Calking Hammers. 

These hammers are made in five sizes, 
the smallest being designed for light 
chipping and calking, and the largest 
for the heaviest kind of work, such as 
chipping steel castings, cutting off gates 
sink heads, etc. 

These hammers are all of the 
type. 

There are only two moving parts in 
the hammer, the hammer proper and 
the valve, both moving in the same di 
rection at the same time, so that the jai 
caused by the hammer striking a blow 
tends to more firmly seat the valve and 
not to move it from its seat. 
sures uniform working of the 
even aiter it has been worn 
of service. 

The material used is of the 
and the valve hardened and 
ground and fitted. 

For riveting two sizes of hammers are 
made, the smallest one driving 5-8-inch 
hot rivets and under, and the largest, or 


“valve” 


This in 
hammet! 
after years 


very best 
carefully 


Long-Stroke Hammer, driving 11-8 
inch hot rivets. The design and con 
struction of the valves of these ham 
mers is the same as in the Chipping 


Hammers, thus avoiding the irregularity 
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of action due to the 
valve. 

The Long Stroke Hammer, by an in. 
genious arrangement, ceases to operate 
as soon as the die is lifted from the rivet 
although the throttle valve may be 
open; this avoids any unnecessary weat 
or liability to breakage which may occur 
should the hammer operate when the die 
is not held against some object. Other 
important changes and improvements 
have been made. 


wearing of the 


ROTARY DRILLS. 


Probably the most trying work on Pneu- 
matic Tools is the drilling, reaming and tap- 
ping of holes in boiler, bridge and car shops. 
The work is rushed through by unskilled 
workmen, and the tool, to do it success 
fully, must be carefully 
strongly buiit and simple in 
tion. These features have been em 
bodied in the drills made by this com- 
pany and are the result of years of ex: 
perience in their design and manufacture 
They are built for the hardest service 
but at the same time are finished with a 
high grade of machine work equal to th 


designed 


construc 


other work done by this company. The 
drills have improved piston blades, fitted 
with packing strips that require no 


attention to keep them tight. These 
so made that as the machine is used the 


bore of the cylinder acquires a glassy 


polish similar to that found in steam 
engine cylinders. For convenience in 
tapping, flue rolling, etc., these drills 


made reversible. 


FOUNDRY RAMMERS. 


One of the important steps recently made 
by this company in introducing labor-sav- 
ing tools has been the introduction of 
their Foundry Rammers. With this tool 
one man can do the work of four or five 
men besides ram up a flask much more 
evenly, and thus reduce the risk of bad 
castings or increased weight from strain- 
ing to a minimum. At present they are 
making the rammers in three sizes; the 
No. 7 or Light Hand Rammers, the No. 
8 or Heavy Hand Rammer, and the No 
9 or Crane Rammer, to be used sus- 
pended from a crane. 

The No. 7 Rammer is 
flask work. and ramming in_ limited 
space where a large rammer cannot be 
used. The No. 8 is especially built for 


designed for 
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loam work and ramming up very large 
flasks. 

The advantages of these rammers are 
as follows: They strike a uniform blow, 
work at a uniform rate, one man with 
a No. 8 Rammer can do the work of six 
or eight men, and with a No. 9 Rammer 
the work of from twelve to fifteen men 
and do it better, more evenly and harder. 

Where these rammers are in use they 
have paid for themselves in a short time, 
and many duplicate orders have resulted 
They are now in use in some of the 
largest foundries in the country. 








YOKE RIVETER. 


The Pneumatic Riveting Machine illus- 
trated above is adapted to a wide range of 
work on tanks, stacks, bridges, ship framing, 
structural work, etc. It will drive rivets 
of any size up to 1 1-8-inch, and may be 
used with any depth of yoke, from 1c 
inches to 10 feet or more. 

The Riveter itself presents many im- 
provements in design. It is absolutely 
positive in its action, no dependence 
being placed on springs or other similar 
devices. The entire action of the ma- 
chine is under the control of the opera- 
tor by means of one throttle lever shown 
in the illustration. The first movement 
of the lever causes the hammer cylinder 
to move out against the rivet; the next 
movement starts the hammer to work 
upon the rivet. When the rivet head is 
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completed a reverse movement of the 
lever causes the hammer to stop work- 
ing and the cylinder to withdraw into 
the casing by air pressure. The advan- 
tage of this arrangement is that the 
cylinder may be moved out until the 
button set comes in contact with the hot 
rivet and held there while any necessary 
adjustments are made before starting the 


hammer to work. This will, in many 
cases, prevent spoiling the rivet and 


necessitating cutting it out. The with- 
drawal of the cylinder into its casing by 
means of air pressure enables the opera- 
tor to use the machine in any position 
with the certainty that the cylinder will 
positively remain inside the casing until 
he is ready to drive the next rivet. These 
points will be appreciated by those who 
use machinery of this kind. 

The machine is light in weight and 
simple in construction, having but three 
moving parts. It is fully guaranteed as 
to efficiency and durability. With each 
machine we furnish two riveter dies and 
one holder on die with necessary collars 
for adjusting the gap for different 
lengths of rivets. The machine requires 
25 cu. it. of free air per minute for opera- 
tion and ample facilities are provided for 
thoroughly oiling all parts. Users of 
this class of machinery will find this 
Pneumatic Yoke Riveter to be a first 

machine, unequaled in material, 
workmanship and efficiency. 

On field work, erecting large water, 
gas and oil tanks, 80 to 100 rivets per 
hour have been driven. 


class 





Pneumatic Furnace Door Hoists at Parkgate. 


At the Parkgate Iron and Steel Works 
an effective method of lifting or lower- 
ing the doors of the open-hearth furnace 
by compressed air is in use. 

The air is compressed by a Westing- 
house pump fixed on to the wall of the 
power station building. This pump is 
shown in Fig. 1; besides operating the 
hoists for the furnace doors it also works 
some pneumatic tools, and the feed mo- 
tion of the hot saw. It gives air at 80 
lbs. pressure. This form of pump has 
for some years been employed on loco- 
motives in connection with the Westing- 
house Brake with the most satisfactory 
results, there being over 30,000 in use for 
this purpose alone. Owing to their small 
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Size, their compactness, portability, and 
the readiness with which they may be 
fixed to a post or wall by means of four 
bolts only, they are very suitable where 
space is the chief consideration. In min- 
ing work, being self-contained, they may 
be lowered down shafts and suspended 
by a chain; and, having no dead point, 
they may be started and stopped from a 
long distance. The consideration of 





FIG, I. 
WESTINGHOUSE AIR PUMP, PARKGATE WORKS. 


space was the one which determined their 
use in the power house at the Parkgate 
Works. The Westinghouse type of pump 
is of so familiar a design that we will 
not take up space in describing it. We 
may remark, however, that the valves of 
the air cylinder are of the ordinary de- 
scription. Each upward stroke admits 
air below the piston, and discharges air 
from above the piston; and _ each 
downward stroke does the reverse. The 
valves may be easily removed and ex- 
amined. The lift of the discharge valves 
does not exceed 1-32 inch. The pumps 
have 10-inch air and 10-inch steam cylinders. 

The air hoists used at the furnace are 














FIG. 2,—VERTICAL PNEUMATIC*HOIST. 
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of the vertical type, and were furnished 
by the United States Metallic Packing 
Company, of Bradford. The hoists are 
5 inches diameter and 4 feet stroke, hav- 
ing a lifting capacity at 8o lbs. air pres- 
sure of 1,410 lbs. With this size of hoist, 
3% cubic feet of air at 80 lbs. is required 
to lift the maximum load, 4 feet. The 
hoists have self-closing valves, safety 
check, oiling device, automatic stop, and 
ball and socket hook. The cylinders are 
made of special steel tube. The valve is 
self-closing by means of a spring, as soon 
as the hand chains are released. An ad- 
justable stop is attached to the piston- 
rod, so that the load may always be 
stopped at the same point if desired. A 
safety check is fitted so that the load 
cannot fall in case of the breakage of air 
hose while hoisting. 

Speed adjustment is provided to gov- 
ern rate of hoisting or lowering. These 
hoists are made with a standard lift of 4 
feet. The air hoists at Parkgate are pro- 
vided with balance to take the weight of 
the furnace door, so that the hoist has 
only to overcome the difference. 





A Telescopic Air Lift. 


The cut shows a recently patented air 
hoist which may be found serviceable in 
some special situations where a consider- 
able vertical lift is required with only a 
limited space in which to move. A spe- 
cially designed valve is used in connec- 
tion with the hoist, but this it is not 
necessary to describe, as any valve may 
be used which will admit compressed air 
from the service pipe for hoisting and 
discharge to the atmosphere for lower- 
ing, accordingly as the valve is moved 
in one direction or the other. 

As will be seen, the arrangement con- 
sists of one cylinder moving within an- 
other, with a piston in the inside one and 
a rod passing down through a central 
stuffing box for hoisting. Obviously 
more cylinders, one within the other, 
might be used if a greater vertical travel 
was required. The cut shows both the 
inner cylinder and the piston within it 
at the upper limit of their travel, and 
sustained in that position, we may as- 
sume, by a pressure of air. The area 
enclosed between the inside of the outer 
cylinder and the outside of the inner 
cylinder is somewhat greater than the in- 
ternal area of the inner cylinder, so that 
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in hoisting the inner cylinder will al- 
ways be hoisted to the top before the 
piston within it begins to rise. In low- 
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A TELESCOPIC AIR LIFT. 


ering, this movement is reversed, the 
piston first descending and then the cyl- 
inder. This is necessary because there is 
no air passage to or from the interior of 
the inner cylinder except when it is up, 
and then holes (a) at the bottom are un- 
covered. With the parts in the position 
shown, if the valve is gently opened and 
the air permitted to escape slowly from 
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the. outer chamber, it will also pass out 
irom under the piston, and the piston will 
descend, and when the piston reaches the 
bottom its cylinder will then begin to de- 
scend, if the discharge of air continues. 
For hoisting, as there must be no pres- 
sure above to resist the pressure 
below, vent holes are provided in 
the upper heads of both cylinders. 
Leather packing is used at the top 
against the inner surface of the outer 
cylinder and at the bottom against the 
outer surface of the inner cylinder, and 
also for the piston inside the small cyl- 
inder. The inventors are Charles O. 
Bulock and Bertram C. Donnelly, Mil- 
waukee, Wis. 


Automatic or Direct Air-Brakes for Street 
Railways. 


With the advent of heavy cars of the 
double truck type, air brakes are coming 
into very general favor, but on roads 
operating with trail cars they have for a 
long time past been very successfully 
used. In this latter case, particularly 
where the cars run over grades of any 
moment, some engineers contend that the 
so-called automatic system, such as is in 
very general use on steam railroads, 
should be applied to street railways, even 
where but one trail car is used. As in 
this system the breaking away of the 
trail car automatically applies the brake, 
it is quite natural that engineers should 
advocate its use, but a close study of the 
question will show that the conditions of 
service on street and steam railways are 
very different, and what is an excellent 
device on the latter has many serious 
drawbacks when used on the former in 
trains of two or three cars. 

In the direct air system the pressure 
stored in the main reservoir is admitted 
directly to the brake cylinder pipe, the 
application of the brakes on a two or 
three car train being practically instan- 
taneous when we open wide the valve on 
the motor car connecting this pipe to 
the reservoir. Now if we also run a pipe 
from the main reservoir. on the motor 
car, through to a reservoir on the trailer, 
and on the latter put a cock between the 
reservoir and train pipes, the conductor 
by opening it can apply the brakes, in 
case of necessity, as well as it is done in 
the automatic system. Again, if the 
couplings between the cars are provided 


with check valves which are pressed open 
when the two halves are connected, and 
close instantly when pulled apart, should 
a trailer break away from its motor car, 
it will have a supply of air at main reser- 
voir pressure in its own reservoir, and 
the conductor, upon feeling his car take 
a retrograde movement, can open his 
valve and apply the brakes. ‘This valve 
may be operated by a cord running the 
length oi the car, so he has only to raise 
his hand to put on the full power of the 
brake, and this device is all that would 
be necessary on 99 roads in a hundred. 
If, however, an automatic device is in- 
sisted upon, as it might be in the one 
hundredth case, another cock, placed 

the end of the trail car, with its handle 


connected by a chain to the motor car, 
would be opened upon the breaking off of 
the trailer, and apply the brakes as 


quickly as the “automatic air’ system 
Therefore, it should be a simple matter 
ior street railway manager to decide 
whether or not he will equip his cars with 
a device which takes the direct control 
of his power brake out of the motorman’s 
hands, and thereby jeopardizes every one 
of about a million stops, for the sake of 
moving by air a valve that will automatic- 
ally apply the brakes in case of the trailer 
breaking away, when equally safe results 
may be obtained by a valve operated by 
the conductor or mechanically, but which 
leaves the operation of the brake directly 
in the hands of the motorman, thereby 
making it absolutely certain to act when 
he moves his hand, to say nothing of the 
smoother and better service thereby obtained. 
Furthermore, the improved automatic 
couplers and heavy safety chains used 
to-day reduce to a minimum the liability 
of a trailer breaking away from its train, 
and thus, for this class of service, rob the 
automatic system of its peculiar charm. 
In view of the magnificent service per- 
formed by the Automatic system on steam 
railroads, no one could deny its value in 
this field, but on street railways it is a 
“white elephant,” pretty in theory but 
bad in practice. E. H. Dewson. 





Notes. 


A. F. Hollis has just completed for 
Erven Geeck a compressed air system 
used for sterilizing faces, one of the latest 
things used in barbering. 
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The Chicago Pneumatic Tool Co. has 
purchased the plant and business of the 
Great Western Pneumatic Tool Co. in 
Denver, Col., and will manufacture the 
Schmucker drill and air compressors at 
the Denver shops, of which C. H. Skin- 
ner is Manager. 


The Standard Anti-Friction Equipment 
Company, 50 Broadway, New York City, 
are erecting a frame factory building, 50 
150 feet, at Wilkesbarre, Pa.. where they 
intend moving their Amesbury, Mass., 
plant as soon as it is completed. They 
will build pneumatic gears, the same as 
were formerly built by the Amesbury 
Pneumatic Gear Co. 


The Westinghouse Airbrake Company 
has just closed a contract with the Penn- 
sylvania Railroad Company to furnish 
5,400 sets of the new Westinghouse fric- 
tion draft gear. The contract is worth, 
approximately, $200,000, and is in addi- 
tion to that secured from the Baltimore 
and Ohio Railroad Company some time 
ago for 7,000 sets of the gear. 


The “Gollmar” Bell Ringer, manufac- 
tured by the United States Metallic Pack- 
ing Co., of Philadelphia, Pa., is a very 
simple device for ringing locomotive 
bells. It has no moving parts outside 
except a rod. It is easily applied, uses 
little air, and can be uséd with steam as 
well as air. 

It will not freeze up, and has an auto- 
matic attachment for ringing the bell 
every time the whistle blows. 

It will last a lifetime. 


Following is a test showing amount of 


free air per minute which will blow 
through thirty 3-32-inch holes into the 
atmosphere: 
Gauge Pressure. Cubic feet free air. 

TO Wes icc oiswdworcaws, SOQEIOS 

Bs 7 ara sus Seavey. sice coin !e Malis va ohaie a) 

i ee 

Co ee a reiryee y 

an eee 

RECT lace aegis eae eee beet ae 

POR cet Seb tora Sih adele erste eeeniace oe 

PEN pate trl Cen ae enn 456,940 

oo: *.. 510,942 


The holes were drilled in a piece of 3%4- 
inch pipe. 

The air, before passing through the 
pipe, was cooled to atmosphere or nor- 
mal temperature. Volumes can be taken 
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as cold air. The amount of air which will 
blow through one 3-32-inch hole can be 
taken as 1-30 of the above volumes. 


Compressed air, liquid air, liquid oxy- 
gen and ice are to be manufactured in 


Chicago this summer by the General 
Pneumatic Company, incorporated at 


Springfield, Illinois, with a capital stock 
of $25,000. The incorporators were Peter 
F. Thede, who is president of the com- 
pany, Frederick Gedm and Thomas P. 
Kerrigan. Mr. Kerrigan, who is as- 
sistant superintendent of station “U” in 
the postoftice service, said 

“IT know little of what the objects of 
the company are further than stated in 
the papers of incorporation. Mr. Thede, 
who lives at 4547 Lowe avenue, has some 
inventions that we believe to be good 
things along the liquid-air line, and a 
number of us have joined together to 
help him start his project just as soon as 
he can get his patents perfected. It will 
be several months, however, before we 
undertake to accomplish anything.” 


An interesting catalogue has been re- 
ceived from the Cleveland Pneumatic 
Tool Company of Cleveland, Ohio, de- 
scribing their pneumatic hammers, drills, 
riveters, &c. Their No. X chipping, 
calking and beading hammer has a stroke 
of 134 inches at an estimated speed of 
3,000 strokes per minute, and is used for 
light calking and beading locomotive 
flues and for chipping light castings. It 
consumes about 20 feet of free air per 
minute. Their No. O hammer weighs 
II pounds, has a 5-inch stroke at an esti- 
mated speed of 1,800 strokes per minute. 
It is intended for use on very heavy chip- 
ping and can be successfully used for 
riveting up to 5¢-inch hot rivets. The 
Cleveland piston air drills are for drilling, 
reaming, tapping and screwing in stay 
bolts and general work. No. A will drill 
in cast iron up to 2 inches and in steel 
up to 158 inches. All of these appliances, 
which are made in a wide line of sizes, are 
extremely simple in construction, reliable 
in operation and not liable to get out of order. 


The latest application of pneumatic 
power to iron work is the continuous 
pneumatic forge. This tool is a self- 
feeding forge for heating rivets, and em- 
ploys fuel oil as the heating medium, 
compressed air being employed in an 
air-blast for the oil-heated furnace. This 
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is a hopper which holds a keg of rivets, 
and mechanism whereby the rivets are 
fed automatically into the heating cham- 
ber, where they are brought to the 
proper temperature by means of the com- 
bined air and oil blast. This arrangement 
enables from hali a dozen to a dozen 
rivets to be kept at the proper riveting 
temperature all the time, doing away with 
the necessity of a heater boy. The air- 
blast is capable of regulation so that the 
rivets can be brought to the proper tem- 
perature without burning, and at the 
proper number per minute delivered to 
suit the requirements of the operator. As 
one rivet is removed, another falls down 
from the hopper and is gradually brought 
up to the riveting temperature. Provis- 
ion is also made tor using different sized 
rivets. 





The Chicago Compressed Air Com- 
pany, a subcompany of the Compressed 
Air Company of New York, is being 
brought out with the object of placing on 
the streets of the city motors propelled 
and heated by compressed air. The Board 
of Directors of the new corporation has 
not as yet been fully selected, but among 
those who will serve are Thomas H. 
Wickes, vice-president of the Pullman 
Company; J. C. Shaffer, Marvin A. Farr, 
Newell C. Knight and Sylvester T. Smith. 

While no public offerings of the stock 
are being made it is being placed at $30 a 
share and the company will have a 
capital stock of $1,000,000 fully paid up. 
The local company will not manufacture 
its motors but will buy them from the 
parent company, which is now building 
motors at the rate of three a day. 

The new motors are the same as have 
been in operation as night cars by the 
Union Traction Company. Twenty cars 
of a similar pattern are owned by the 
Metropolitan Street Car Company of 
New York. 


The liquid-air automobile, which has 
attracted considerable attention recently, 
has one serious and almost fatal disadvan- 
tage as a practical apparatus, even after 
its ability to run is established, as now 
seems to be the case. Its motive power 
will not keep. When the liquid-air tank 
has been filled the machine must be kept 
in continuous operation, or an absolute 
loss of energy results through the evap- 
oration of the liquid air without doing 
any work in the engine. In other words, 
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its iuel cannot be stowed. Every time a 
new charge is required a recourse must 
be had to a central plant. This latter js 
also true of the electric automobile, and 
is One of its serious disadvantages; but it 
is much less serious than in the case of 
liquid air, because of the number of uses 
to which electricity has already been put 
and the resulting universality of electric 
generating stations. The time may pos- 
sibly be not far distant when liquid-air 
plants will be so general as to largely re- 
move the seriousness of this objection, 
and it may eventually be possible to so 
thermally isolate liquid air that it can 
be practically stored, but neither of these 
conditions at present exists. 


Air in its passage through pipes is sub- 
ject to friction in the same manner as 
water or any other liquid. The pressure 
at the compressor must be greater than 
at the point of consumption in order to 
overcome the resistance of the pipe. The 
power which is needed to produce the 
extra pressure, representing the resist- 
ance of the pipe, is lost, as there can be 
no useful return for it. The losses by 
friction may be serious if the piping sys- 
tem be poorly designed, and on the other 
hand extravagant expenditure in pipe 
may result from a timid overrating of 
the evils of friction. The difference in 
pressure between the entrance to the pipe 
and the point of use is, in hydraulic en- 
gineering, termed the loss of head, and 
the power lost—in hydraulics—is directly 
in the ratio which this loss of head bears 
to the entire head. The same line of 
figuring is sometimes applied to pneu- 
matics. Friction of air in a _ properly 
designed pipe system is not a serious 
matter, and can be made as small as the 
most exacting requirements may demand. 
To reduce pipe friction the pipes must be 
enlarged, and, as this means additional 
expense, it is advisable to have a careful 
plotting made of the entire plant to see 
what may be true economy. 


We illustrate a new form of flexible 
metallic tubing which has recently been 
imported from England. Flexible tubing 
as a substitute for rubber hose has long 
been the dream of those who use portable 
steam and air machinery. A great many 
designs have been made and experiments 
conducted on a large scale, but nothing 
has sufficed. The tubing shown in the 
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illustration warrants serious considera- 
tion, as it has been used for a number of 
years, subject to serious tests, and its 
construction is such as to promise suc- 
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cess. It is made of metallic tube rolled 
up in the form ofa spiral, the edges over- 
lapping, and fitted into each other tightly 
without affecting their power of motion. 
The tubing is sold by Messrs. Sharp, 
Klumph & Sisson, 1104-5 Monadnock 
Block, Chicago, IIl. 


Railway men as well as others will feel 
interested in a barrel made of pressed 
steel, for they shortly will begin to notice 
oil coming to them in this receptacle in- 
stead of in the wooden barrel which in 
the past has been almost universally used 
for other than bulk shipments. 

It seems odd, when one comes to think 
of it, that recourse has not been had be- 
fore to pressed steel for a barrel, since 
shapes much more difficult to press are 
seen on the market in great quantities. 
It will be remembered that the storage 
tanks of the compressed air street cars 
now running in New York and Chicago 
are composed of seamless rolled or drawn 
steel bottles which are charged to 2,000 
lbs. per square inch. These bottles are 
to be had of varying diameters up to 24 
ft. in length. Hydraulic piping is now 
often drawn and joined in lengths by 
welding bands. Of course, there are in 
service a great many metal oil tanks con- 
structed after the manner of the auxiliary 
reservoirs used on the brake system. But 
as the protection of these consists solely 
in a couple of encircling iron bands, 
these tanks are not as strong as they 
should be, and their shape makes them 
somewhat difficult to handle; also they 
are rather expensive. In consequence, 


the wooden barrel is still holding its own 
in oil shipments to a very great extent. 
Aside from the structural weaknesses of 
the wooden barrel, it is poorly adapted 
for shipping many acids and gases, while 
volatile oils and liquids are subject to con- 
siderable loss through evaporation in course 
of shipment. 


It appears that the relations of pressure 
to distance in the forcing of water do not 
apply in the case of air, especially for 
long distances, although for short dis- 
tances they may be taken as _ similar. 
Thus, if a certain head of pressure be 
required to maintain an air current of a 
given volume and force through 1,000 
leet, twice the head would not be suffi- 
cient for 2,000 feet. This is because of 
the increase in volume due to reduction 
in pressure, or loss of head, by the time 
the end of the first 1,000 feet has been 
reached. Consequently a greater pres- 
sure must be used to counteract this in- 
creased volume, in addition to the extra 
head required to maintain the force of the 
current beyond. The bulk of the pres- 
sure, however, is lost by leakage and by 
the bands and elbows of the tube, espe- 
cially when the latter have too small a 
radius, the resistance or retarding effect 
increasing in some at present unknown 
proportion as the radius of the curve di- 
minishes. In one case the loss of pres- 
sure, including leakage, was only 2 lbs. 
of the initial 60 lbs. required to transmit 
875 cubic feet of air per minute through 
an 8-inch pipe 7,150 feet long. In an- 
other case, the driving of the Jeddo tun- 
nel, at Ebervale, Pa., the loss was only 
0.002 lb. in transmitting air through a 
6-inch tube a maximum distance of 10,800 
feet, to drive two 3%-inch drills. The 
volume of air required, however, for this 
purpose, 230 cubic feet per minute, was 
in small proportion to the size of the tube 
used. By careful consideration the trans- 
mission losses may be reduced to a mini- 
mum.—(R. Peel, Mine and Minerals, 
Pennsylvania, Vol. XX.) 


A pressure regulator for compressed 
air receivers acts on a butterfly valve 
arranged inside the pipe that leads steam 
to the compressor engine, consists essen- 
tially of a small vertical cylinder with 
solid piston, the motion of which governs 
that of the valve. A three-way cock per- 
mits either of admitting compressed air 
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from the receiver under the piston or of 
affording free communication with the 
atmosphere. When air from the receiver 
is admitted under the piston, if the pres- 
Sure should increase the piston will rise 
and gradually close the valve; thus pro- 
gressively throttling the steam and conse- 
quently reducing the speed of the com- 
pressor. Moreover, the piston’s motion 
cannot be irregular, because in proportion 
as it rises it will raise a series of heavy 
discs one after the other, the weight of 
which is regulated according to the mean 
pressure that it may be desired to main- 
tain. When the pressure exceeds the 
highest limit fixed, the third and last disc 
will be raised; and then the valve will 
close the steam pipe almost completely 
so that the compressor will only turn 
very slowly. 

According to the method of M. Nais- 
sant, the recipient of a gold medal, 
water is injected automatically into the 
valve-chest of the compressor for pre- 
venting the congelation that might be 
caused by the expansion and exhaust. 
The water injected is taken from the de- 
livery pipe of a force pump, being thus 
introduced at a sufficient pressure for 
working the appliance; and a small cylin- 
der receives this water, sometimes on one 
side and sometimes on the other of the 
piston, by the automatic action either of 
a cock or of a slide-valve worked by the 
engine. At the same time the side of the 
piston opposite that at which the water 
arrives is put into communication with 
the compressor valve-chest by means of 
similar mechanism, the over-pressure of 
the water working the piston so as to 
determine an emptying of the cylinders, 
while during the next and reverse stroke 
the same effect is produced but in the 
contrary direction, and so on. Two set- 
screws limit the piston’s stroke in the 
injection cylinder, permitting the volume 
of water injected at each stroke to be 
regulated as desired; and with this appli- 
ance congelation is entirely prevented in 
a pump the air admission into which may 
be reduced to one-third. 


The day of the chimney-sweep is past, 
say the Chicago inventors of a device 
for the cleaning of furnace pipés and 
sooty chimneys. Compressed air is the 
medium used in driving dirt and refuse 
from long used pipes and flues. 

In a test given at the old Carter Har- 
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rison house, now occupied by T. S. Ber- 
gey, West Jackson and Ashland Boule- 
vards, the machine cleaned many pipes 
of the dusty accumulation of years with- 
out producing a visible speck of dust in 
the rooms. 

The machine, which is mounted on a 
wagon, consists of a five-horse power 
gasoline engine, which runs an air com- 
pressor of 200 pounds capacity, although 
a greater pressure than seventy-five 
pounds is seldom necessary to produce 
the desired result. The work is all done 
with a hose at the top of the pipes, and 
the machine works automatically. 

An airtight cover is placed upon the 
top of a flue or over a register in a room, 
A hose is then inserted in a central valve 
and the air injected in short blasts. All 
dirt, dust and refuse, such as_ burnt 
matches, apple cores, lint and soot are 
driven from the pipes to the bottom of 
the furnace in the basement. 

The invention is expected to prove a 
boon to those who appreciate pure air 
in their houses. The majority of houses 
and flats in Chicago are heated by hot- 
air furnaces. Pipes are placed in par- 
titions and have many curves and crooks 
where refuse lodges. Many fires have 
been traced to such deposits. 

The pipes become choked so that the 
hot air is prevented from circulating 
readily and dust is forced from the 
pipes covering furniture and carpets. 

A saving in coal is one of the advan- 
tages promised, as clogged pipes are 
conceded to necessitate the use of more 
fuel than clean ones. 

Mr. Bergey said of the invention: 

“We have been unable to heat our 
house, and have time and again em- 
ployed men to clean the pipes, but until 
to-day we had no idea of the amount 
of refuse that had collected. Nearly two 
barrels of stuff were precipitated into the 
furnace by the air blasts, and after its 
removal continued applications of the 
air pressure failed to produce a particle 
of dust.” 

The invention is being pushed by W. 
T. Van Dorn, who has an office in the 
Monadnock Building. He will place a 
sufficient number of machines around the 
city"in the spring to meet all demands 
for furnace cleaning. The present time 
is late in the season for introducing the 
invention, as cold weather prevents the 
putting out of furnace fires. 
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COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such corre- 
spondence will be observed, viz., all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 


Chicago, January I, Igol. 


On and after this day the business of 
the QO. & C. Company and the Railroad 
Supply Company will be operated as one 
company, under the name of The Rail- 
road Supply Company, with D. S. Wegg 
as chairman of the board, and C. F. 
Quincy as president. 

The Railroad Supply Company, 

By D. S. Wegg, President. 

QO. & C. Company, 


By C. F. Quincy, President. 

General Office Bedford Building; Chi- 
eago, Ills). New York Office, 106 Lib- 
erty street. 


U.S. PATENTS GRANTED DEC., 1900 


Specially prepared for COMPRESSED AIR, 


662,998. PNEUMATIC HAMMER. Daniel 
S. Waugh, Marion, Ohio. Filed Nov. 15, 
1899. Serial No. 737,105. 


63,001. SELF - HEALING PNEUMATIC 
TIRE. Edward Arthur, London, Eng- 
land. Filed Dec. 18, 1899. Serial No. 740,- 


792. 


663,110. AIR-BRAKE COUPLING. Benson 
Vaughn, New Castle, Pa. Filed Feb. 10, 
1900. Serial No. 4,837. 


663,118. PNEUMATIC PIANO-PLAYING 
ACTION. James W. Crooks, Boston, 
Mass., assignor, by direct and mesne as- 
signments, to said Crooks, and Ernest M. 
Skinner and Winchester Veazie, trustees, 
same place. Filed May 16, 1900. Serial 
No. 16,919. 


663,150. PNEUMATIC STRAW-STACKER. 
George F. Conner, Port Huron, Mich. 
Filed Feb. 14, 1899. Serial No. 705,469. 


663,236. AIR - BRAKE - INSTRUCTION 
CHART AND APPARATUS. Peter Lofy 
and Harry C. Ettinger, Springfield, Ill. 
Filed Jan. 18, 1900. Serial No. 1,863. 


663,500. GAS OR AIR COMPRESSOR OR 
PUMP. James Keith, London, England. Filed 
Dec, 30, 1899. Serial No. 742,104. 


TIRE. Frank H. 
Filed March 9, 1900. 


663,633. PNEUMATIC 
Mason, Akron, Ohio. 
Serial No. 7,975. 


663,731. APPARATUS FOR PRODUCING 
COLD AIR FOR REFRIGERATING OR 
LIKE PURPOSES. Thomas Cole and 
William L. Cole, London, England. Filed 
July 9, 1900. Serial No. 23,019. 


663.862. HIGH PRESSURE FLUID COMPRESSOR: 
Niels A. Christensen, Miiwaukee, Wis. Filed Sep- 
tember 9, 1899. Serial No. 729,957. 

A compressor comprising a cylinder hav- 
ing a valve-governed discharge-port and 

a suction-port, a suction-valve governing 


























the suction-port and.consisting of a casing 
provided with a chamber having a passage 
communicating with the suction-port and 
also having an air-inlet and an exhaust- 
port, a suction-valve governing the com- 
munication between the inlet and said pas- 
sage to the suction-port and movable in 
said chamber but not fitting air-tight, a 
valve normally closing the exhaust-port 
against ordinary pressure, a casing for 
said last-named valve, a spring holding the 
same to its seat and means for adjusting 
the tension of the spring. 


664,086. REGULATOR FOR ELECTRIC- 
ALLY-ACTUATED ATR - COMPRESS- 
ORS. Edward M. Hewlett, Schenectady, 

N. Y., assignor to the General Electric 

Company, of New York. Filed Nov. 7%, 

1898. Serial No. 695,669. 


The combination of a switch of moder- 
ate or small capacity with a shunt of 
iarge current capacity around its termi- 
nals, a contact corresponding to the infe- 
rior-pressure limit of a fluid-pressure sys- 
tem, which closes the motor-circuit 
through the switch, a relay device oper- 
ated by the closing of the circuit for clos- 
ing the shunt, a pressure-responsive de- 
vice for opening the circuit at the switch 
as the pressure rises, thus leaving the 
shunt the only path to the motor, and 
means in circuit with other poi®t of the 
switch corresponding to the superior-pres- 
sure limit, for opening the shunt when the 
switch makes the latter contact. 
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The combination of a two-point switch, 
an electromagnet in circuit with one point 
ef the switch, a shunt around the switch 
opened and closed by the action of the 
electromagnet, a lead from one of the con- 
tacts of the shunt to an intermediate point 
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of the electromagnet-winding, and leads 
from the other point of the switch and its 
moving contact to the ends of the electro- 
magnet-winding; whereby when the switch 
touches one point, a shunt is closed around 
its own contacts by the action of the mag- 
net, and when it touches the other point, 
the magnet-coil acts differentially to de- 
energize the magnet and open the circuit. 


664,115. PNEUMATIC TRACK-SANDER 
FOR LOCOMOTIVES. Joshua B. Barnes, 
Springfield, Ill. Filed Aug. 9, 1900. Serial 
No. 26,410. 


644,150. MACHINE FOR AERATING LI- 
QUIDS. William Hill, London, England. 
Filed July 28, 1900. Serial No. 4,562. 


664,184. PNEUMATIC-CUSHIONED SEAT- 
POST FOR BICYCLES. Jacob W. Stoll, 
Chicago, Ill. Filed Aug. 24, 1898. Renewed 
July 23, 1900. Seria! No. 24,595. 


664,230. AIR - COMPRESSOR. Harry M. 
Salyer, New York, N. Y. Filed Sept. 22, 
1899. Serial No. 731,349. 

An’ air-compressor, the combination with 


a central block having an _ externally-threaded 
neck on each side, cylinders hay. 
ing their inner ends threaded and screwed 
on said necks, pistons in the cylinder pis- 











ton-rods, a central shaft passing through 
the boss, means for rotating said central 
shaft, means for operating the piston-rods 
from the central shaft, a channel in the 
top of the central block, outlet-ports ex- 
tending from said channel to the inner end 
of each cylinder, an outwardly-opening 
valve in each port, an inlet-port extending 
from the inner end of each cylinder to the 
outer air, an inwardly-opening valve in 
each inlet-port and means for conducting 
compressed air from the said channel. 


664,444. PNEUMATIC SPRING OR CUSH- 
ION. Sheldon H. Stubbs, Manchester, 
England. Filed Aug. 27, 1900. Serial No. 
28,237. 


664,547. PNEUMATIC DESPATCH CARRIER SY38- 
TEM. James M. Hestor, Pittsburg, Pa. Filed 
April 10, 1900. Serial No. 12,382. 


In a pneumatic-despatch carrier the com- 
bination of two stations, a transmitting- 
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pipe conecting them, receiving-chambers 
at said stations, gates for closing the same, 
releasing mechanisms for the gates, @ 
source of air-pressure connected with the 
receiving-chambers, branch pipes extend- 
ing from each station to the releasing 
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mechanism of the other station, valves con- 
trolling the admission of pressure to said 
branch pipes, direct connections between 
the source of pressure and the controlling- 
valves independent of the branch pipes, re- 
ceiving casings for the carriers independ- 
ent of the transmitting-tubes, movable 
members in said receiving-casings, and 
means for maintaining the engagement of 
the carriers with said movable members 
to prolong the opening of the valves. 


644,562. UNLOADING MEANS FOR AITR- 
COMPRESSORS. Geo. de Laval, Cam- 
bridge, and George P. Aborn, Boston, 
Mass., assignors to the George F. Blake 
Manufacturing Company, New York, N. 
Y. Filed April 3, 1900. Serial No. 11,281. 











A multiple-stage compressor, the com- 
bination with cylinders operating at differ- 
ent pressures, of a valve controlled by the 
final pressure, and means controlled by the 
movement of said valve for unloading the 
pistons of the different cylinders. 

Multiple stage compressor, the combina- 
tion with high and low pressure cylinders 
having discharge-valves subjected to fluid- 
pressure tending to close the valves and 
arranged to remain open for the circula- 
tion of fluid between opposite ends of 
the compressor-cylinders when said fluid- 
pressure is relieved, of a valve controlled 
by the final-receiver pressure, and means 
controlled by the movement of said valve 
for applying and releasing the fluid-pres- 
sure on the backs of the discharge-valves 
of both cylinders for loading and unload- 
ing the cylinder-pistons, including an un- 
loading-valve for the low-pressure cylin- 
der actuated by the receiver-pressure of 
the low-pressure cylinder 


64,568. UNLOADING MEANS FOR AIR- 
COMPRESSORS. Geo. de Laval, Cam- 
bridge, and George P. Aborn, Boston, 
Mass., assignors to the George F. Blake 
Manufacturing Company, New York, N. 
Y. Filed Apr. 3, 1900. Serial No. 11,282. 
A multiple-stage compressor, the combi- 

nation with cylinders operating at differ- 

ent pressure, of means for unloading the 





pistons including an unloading-valve con- 
trolled by the final-receiver pressure and 
controlling unloading-ports for the differ- 
ent cylinders. 
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The combination with a compressor-cylinder, of a 
plunger-valve controlling unloading-ports for said 
cylinder and subjected to fluid pressures tending to 
move the valve in opposite directions, and a plunger- 
valve controlled by the receiver pressure and con- 
trolling the pressure of the first-mentioned valve for 
loading and unloading the piston, 


664,596. PNEUMATIC RIVETING APPAR- 
ATUS. Joseph J. Tynan and Henry C. 
Mostiller, Philadelphia, Pa., assignors, by 
mesne assignments, to the Pneumatic 
Tool Improvement Company, same place 
and Camden, N. J. Filed Nov. 6, 1899. Se- 
rial No. 735,899. 


664,69. APPLIANCE FOR SUPPLYING 
AIR TO FURNACES. John Vicars, Sr., 
and John Vicars, Jr., Liverpool, England. 
Filed March 14, 1900. Serial No. 8,603. 


664,699. AIR-VALVE. Thomas Wheatley, 
Syracuse, N. Y. Filed April 21, 189% Se- 
rial No. 713,868. 


664,723. APPARATUS FOR ACTUATING 
LIQUID WITH COMPRESSED GAS. 
Rudolph Conrader, Erie, Pa. Filed Aug. 
28, 1899. Serial No. 728,718. 

An apparatus for actuating liquid with 
compressed gas, the combination of two 
pump-chambers arranged to bring the 
liquid to be actuated and the actuating- 
gas into contact within said chambers; 
a connection leading from one of said cham- 
bers to a source of gas-supply; an inde- 
pendent gas connection between _ said 
chambers; means for admitting a liquid to 
each of said chambers; means for conducting an actu- 
ated liquid from said chambers; and automatically- 
actuated valve mechanism for controlling 
the movement of compressed gas, arranged 
to open the connection to the gas-supply 
during a closure of the connection between 
said chambers, and to govern the connec- 
tion between said chambers so as to main- 
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tain an opening between them during a 


closure of the connection to the source of 
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gas-supply, and during the emptying of the 

liquid from the second of said chambers. 

664,766. ARMORED PNEUMATIC TIRE. 
Albert H. Lewis, Midvale, Ohio, assignor, 
by direct and mesne asignments, of three- 
fourths to Samuel Brannan, Charles Va- 
lot, and John A. Newport, Somerdale, 
Ohio. Filed Sept. 20, 1900. Serial No. 30,- 
596. 


664,776. APPARATUS FOR COOLING AND 
AGITATING AIR. Edwin F. Porter, Bos- 
ton, Mass., assignor to the Bay State 
Electric Heat and Light Company, Jer- 
sey City, N. J. Filed Dec. 20, 1897. Serial 
No. 662,541. 


664,816. PNEUMATIC poe TTLE AND 
PICKER - STAFF BU 2 ER FOR 
LOOMS. Francis A. Mil Methuen 
Mass., asignor of one-half > Grosvenor 
B. Emmons, same place. Filed April 19, 
1900. Serial No. 13,496. 


664,824. COLD-AIR PRESSURE APPAR- 
ATUS FOR BEER OR OTHER FLUIDS. 
Gottlieb Schmidt, Philadelphia, Pa., as- 
signor, by direct and mesne assignments, 
to Harry E. Bell and Emma Schmidt, 
same place. Filed Dec. 30, 1897. Renewed 
Oct. 30, 19090. Serial No. 34,963. 


The 
Air 
Brake 


OVER 


1,250,000 


IN USE. 


The 
Westinghouse Air Brake Co., 
Pittsburgh, Pa. 
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Mechanical Engineers, 
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Messrs. H. GLAENZER & PERREAUD have been the leading 
introducers of compressed air machinery in France. They will re- 
ceive with pleasure correspondence from American manufacturers of 
compressed air machinery, tools, and supplies. 
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CHAS. G. ECKSTEIN, 


MECHANICAL ENGINEER, 
Berlin, C., Germany. Spandauerstrasse 16-17. 


try 


Makes it a specialty to sell 


Pneumatic Tools and Appliances 
and 


Compressed Air Machinery in General, 








in Europe. 


American Manufacturers of 


FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad, are respectfully 
invited to correspond with the New York Office, 249 Centre Street. 


Seamless Rolled Steel Tubes 


FOR GASES, COMPRESSED AIR, ETC., 
UNDER HIGH PRESSURE. 
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In lengths up to 24 feet. 
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Manufactured in Germany after the famous ‘‘ Mannesmann Process.’’ 


Representative : 


Tested and approved by the 


highest authorities and Gov- ‘ 

ernments of Europe and ( h G Eck 

America. as. e stein, 
Each Tube is carefully tested, 


anda Government Test Cer- 


tificate is furnished with 249 Centre Street, New York. 


same. 
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COMPRESSED AIR. 


PISTON AIR DRILLS, 


No Vibration. . . Use 50 of less air and do 
No Delicate Parts. far more work than 
No Ball Bearings rotary or any other 
to cause trouble. type of air drills. 
Have Double-Balanced Made Entirely of Steel 








Piston Valves that | 
Cut-off at & of Stroke. | 


TE oo 


ga Can be Run in Bath 
sean of Oil. 


SENT ON 
« TRIAL 
Easily handled and op- f ; And express charges 


erated. Made to with- paid both ways if not 


stand hard service. satisfactory. 


GUARANTEED AGAINST REPAIRS FOR ONE YEAR. 


Made in All Sizes. Write for Catalog sie, ah 


Ctandard Preumatic Too! ff, 


MANUFACTURERS OF ALL KINDS OF 


Air Tools and Appliances, 








GENERAL OFFICES: EASTERN OFFICES: 
MARQUETTE BUILDING, No. 141 BROADWAY, 
CHICAGO, ILL. NEW YORK. 
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COMPRESSED AIR COMPANY. 


Controlling the American Air Power Company of New York 
and the Compressed Air Motor Company of Illinois. 














The above cut is of a 28 foot Compressed Air Motor Car hauling two trail 
cars in Chicago. 


COMPRESSED AIR CO., 


621 Broadway, - - NEW YORK. 
1032 Monadnock Block, - CHICAGO, ILL. 
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COMPRESSED AIR COMPANY. 


Controlling the American Air Power Company of New York 
and the Compressed Air Motor Company of Illinois. + 


» 


COMPRESSED AIR MOTORS 


——FOR STREET, SUBURBAN AND ELEYATED RAILWAYS.—— 





COMPRESSED AIR MOTORS ARE 


Independent, under quick control, noiseless, of high efficiency, free from danger 
and all objectionable features. ‘The most economical system in cost of installa- 
tion, operation and maintenance ever offered to street and other railways. 
Thoroughly tested, both Winter and Summer, and endorsed by prominent 
engineers. 

Cars, in size and appearance, are the same as electric or cable cars, the 
floor being no higher from rail. No paying space occupied by the air storage 
or mechanism, all being placed under the car floor. 


RUN AT ANY SPEED DESIRED. 
OVERCOME GRADES AND SHARP CURVES EASILY. 
EQUIPPED WITH NOISELESS AIR BRAKES. 


Can be recharged with air in less than two minutes, and constructed to run 
any desired distance. Motors and entire load spring supported. Cars can be 
introduced one at a time on the track of any railway, steam, electric, cable or 
horse. Cars of this type performed a daily service of 8114 miles each upon 
125th Street, New York City, for one complete year, during which time they 
ran 32,159 miles, and carried 188,854 cash fares, and are now, and have been 
since May 30, 1899, in operation on North Clark Street, Chicago. 

The Metropolitan Street Railway Company have used this type of car for 
the 28th and 29th Street Crosstown service in New York City. Since 
September 26th and up to January 25th, 1901, 20 cars have performed the 
following service : 

Total round trips, . . . 37.408 

Total mileage, ‘ 205,744 

Total passengers carried, 2,201,235 
Average number of miles per car per day, 95. 
Average number of passengers per trip, 60. 


In Chicago, where air cars were introduced for night service in place of 
horse cars, it has/resulted in more than doubling the numberof passengers 
carried during those hours. 
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+ We're making a Specialty of £ 
+ Dy 
- Filling the foundryman’s wants. We’re making a specialty of doing this *% 
z neatly, quickly, and in a way that puts money in his pocket. 3 
te We don’t undertake any job belonging to the iceman. We don’t know 4 
* anything about cutlery. We couldn't write a respectable looking article about + 
4 lemon squeezers. Our ideas are very crude regarding fruit jars. Our experi- % 
¢ ence is very limited in setting saws. te 
5 3 We leave all those lines to the journals that ‘‘covereth the whole carth.’’ 
‘i We don't know it all and we don’t try to do it all. = 
oe We have ‘‘ boiled down’”’ and concentrated all our “know how” to the 4 
* formerly neglected foundry business. “ 
4 We dish up every month the most appetizing nourishment for all kinds of 
Oo J PI 5 he 
+ foundries. Nothing but foundries mind you. Se 
* Everyone has paid for his meal ticket too. Not a deadhead sits at our 
3. table. No ‘‘free soup”? goes with us. < 
oo Let us sandwich in an advertisement of the stuff you want the foundries 4 
to buy. x 

It will be masticated all right. The orders you will get thereafter will ‘%% 

show you that you have not advertised in vain, ‘ 


v  oore oo 
ofoeferseey 


. 
° 
* 


THE FOUNDRY, 


DETROIT, *~° °° °° °° MICHIGAN. 
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GORNELL & UNDERRILL 


Wrought and Cast Iron Pipe 
Boiler Tubes 

Artesian and Oil Well Casing 
Iron and Brass Fittings 
Valves and Cocks 

Gate Valve and Hydrants 
Freight, Mine and Dump Cars 
Portable Track and Switches 
Car Wheelsof every description 


13 GOLD STREET. 


: 
, 


Janney, Steinmetz & Co., 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
AND SPECIALTIES 


SEAMLESS COLD DRAWN 
STEEL SHELLS, CYLINDERS 
AND TANKS 


For Air, Water, Steam, Gas, Soda, 
Ammonia or Fluids under Pressure 
and Explosives. 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 
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DIAMETERS, 
TELEPHONES, CABLE ADDRESS, 5 DREXEL BUILDING, 
FRANKLIN 2032-2033, ** CUBE,"’ NEW YORK. ; — PHILADELPHIA. 
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COMPRESSED AIR ul 


EDRICK & AYER Co., 
PHILADELPHIA, el 
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XK Ee _» 
COMPRESSORS 


These Compressors will compress more air 
| at less cost than any other make, requiring no 
attention other than oiling ; ent:rely automatic 
in actiou, stopping and starting as air is re- 
quired. Speciaily adapted for foundry use. 
Can be run in series; if so, no stoppage 
possible. 


PATENTED, AUG 13.95/CES® 


22, COMPRESSED AIR 
4. RIVETERS,HOISTS, 
Sees CRANES anv OTHER 


TOOLS. 


Send for Catalogue. 


Manning, Maxwell & Moore, 
Sore Acents, 
85, 87, 89 LIBERTY ST., N. Y. 
22 SO. CANAL ST., CHICAGO, ILL. 
PARK BLDG., PITTSBURGH, PA. 
WILLIAMSON BLOG., CLEVELAND, 0. 
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WHEELER CONDENSER & ENGINEERING CO. 


Pe ere er 


4 


For SURFACE 
CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY and 
Circulating 
SERVICE. Phin 





—— 
PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 

SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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The Stearns-Roger Manufacturing Company, 


CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants =r 
~__ Compressed Air Plants of any capacity. 
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ROGER’S iMiPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 


: 
“These Rolls have been running very satisfactorily and appear to us to be unquestionably E 
the best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” | 







Manufacturers of all classes of Machinery for Mining-and Metallurgical requirements. | 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. S. A. 
ot hi ae 2 





vv VEVvVeVvT VTS 


ae ae 





COMPRESSED AIR. 13 








ENCINEFRING | 
MAGAZINE 


AN INDUSTRIAL REVIEW 














The Engineering Magazine has been aptly described as . McKiternan Drill Co., 


“ The Century of the industrial world and the Review of % 
Reviews to eugineering literature —the two in one.” Its 120 LIBERTY STREET, 
NEW YORK, 


leading articles treat the subj 
| MANUFACTURERS OF 





ide in t od 
jn industrial affairs. Its contributors include the foremost 
men of oyr.temes, It gives each month an. exhaustive 
Review and Index to the world-wide range of technical 
literature — Amenican, English, French, and German. It 


is read in every nook and coroer of the civilized world. It rs 

is founded upon the idea of meeting the requirements of the | 

busy and brainy men who manage, think, and.plan for the OC r l S, {c 
arch 1 « 





¢ electncal, rvilroad, mining, and 
mechanicrl industries. It hes a tx bona-fide circu- 
lation among such enon than has ever attained by an 


engineering journal in all the history of industrial literature. 
It is priceless to the active man who needs to keep in touch 
with current developments. Its every page carries a hving 
interest for intelligent readers who are in any way con- 
cerned with modern industrial enterprises. 1ts gubscnibers 
are its warmest advocates and the-Magazine itself is its 
best solicitor. Sample copy free. - 


30 Cents a Number; 63.00 a Year. | SOLE AGENTS FOR THB 


THE ENGINEERING MAGAZINE, Kennedy Patent Air Lift. 


Air Compressors 


} 
| 
| 
| Various Types. Special Designs. Suitable 
for all Dynamic Purposes. 














{Compressed Air. 


‘ Practical information upon Air-Compression 
and the Transmission and Application 

of Compressed Air. 
4By FRANK RICHARDS. 12mo, cloth, $1.50 
John Wiley & Sons, New York. 


: 
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Established 
1L1S33. 


Hm 





‘The 


te @ G- GOOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


ComMPouND. 





TRIPLE ExpANSION. 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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LIKE 4 
RAPID 
FIRE- 
GUN 


is the work of our Pneumatic Chipping and 
Riveting Hammers. They strike fifty blows 
while the hand-chipper or hand-riveter strikes 
one. This isn’t merely saving—it’s Revolution. 

The defects of all other pneumatic ham- 
mers are overcome in ours bythe Valve. Itis 
perfect in principle and faultless in operation. 














Send for Catalogue of 
our Pneumatic Tools, 
for Chipping, Riveting, 


PHILADELPHIA PNEUMATIC TOOL co, 9 /—~—““ 


PHILADELPHIA, NEW YORK, PITTSBURGH. BOSTON. 
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COMPRESSED AIR PUMPS, TANKS, GAUGES, FITTINGS FOR ALL PURPOSES MANUFACTURED BY 


GLEASON-PETERS AIR PUM? CO., - 20 West Houston Street, N. Y. 
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BULLOCK DIAMOND DRILL 


Received the ONLY award made to Diamond Pointed Prospecting Core 


: Drills at the 
: PARIS EXPOSITION 
3 


A GOLD MEDAL. M. C. BULLOCK MFG. CO., CHICAGO. 
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FOUNDRY 
MOULDING 
MACHINES 


OPERATED BY 


COMPRESSED AIR. 


Vibrator principle, avoiding strip- 
ping plates and expensive pat- 
terns, for both power and 

hand ramming. 


sed t. Officers of all Railroads 


eae see THE POCKET LIST opr 
e.00 per annum. RAILROAD OFFICIALS 
THE OFFICIAL Advertising rates on application. 
RAILWAY EQUIPMENT pescritee ct tactee, 


Ptive of freight and pas- 


REGISTER omer cars of the Railways aud Private Companies ia 


nited States, Canada and Mexico. 
Subscription Price, $5.00 per annum. Single copies, $1.00, 
RAILWAY EQUIPMENT & PUBLICATION CQ 
24 Park Place, New York, 
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AI R BR S H We are making and selling the 
best Art Tool in use. Appliescolor 
ot of air, enabling the artistto 


do 

Uy studio complete without it. Cuir- 
Fay culars free. 

Address, AIR BRUSH [IPG. CO. 

K 60 Nassau St , Rock ford, I11.,U.S.A. 


Write us to learn how nearly we 
have reduced pattern cost to nothing. 


yetter work andsavetime. No 


THE TABOR M’F’G CO, 
ELIZABETH, N. J. 
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THE INGERSOLL-SERGEANT 


AIR COMPRESSOR 


Has been adopted by the PENNSYLVANIA RAILROAD after severe tests 
and a long experience with all the best American Air Compressors. 








Only the safest and best 


-- AIR .. 
COMPRESSOR 


is fit to serve to move 
Railway Switches. 


These are permanent 
plants where economy, 
reliability of action, and 
safety, are the controlling 
conditions. 

BO. «0. 

PENNSYLVANIA 

RAILROAD 











in its reference to Railway 
improvements during the 
19th Century, uses the 
following language: 


“Along with the automatic 
signal came also an automatic 
switch, which to-day has been 
developed into a marvelous state 
of accuracy. Worked by the 
action of compressed air. op- 
erated by means of electricity, 
there is no trusting to levers 
heey Inert Serpent “Cl 1” Componnd Ale Comprener 


costly but necessary, collisions, those modern types of Scylla ani Charybdis, are ‘reudeved of but 
infrequent occurrence and railroad travelling is made as secure as a journey by foot.’ 


On this great system 25 Ingersoll Sergeant 
Air Compressors are used.___——.... 
Used also by the Reading Railroad, Chicago and North Western, Boston & 
Maine, The Erie, The Mexican Central, and many others. 
RocHE YDRIDLIUIS. 
In high duty air compressor service the best is always the cheapest. 


MeINGERSOLL SERGEANT ssnen 


26 CORTLANDT ST., NEW YORK. 


CHICAGO, OLD COLONY BLDG. CLEVELAND O, WILLIAMSON BLDG. 
BOSTON, MASS,, 77 OLIVER STREET. 














‘* Embodying 
the 
Latest 
and 
Best 
Practice.”’’ 





‘6 Fittingly 
Representative 
of an 
Age of 
Progress.”’ 





Compressors 


For Operating 
PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS 


| and every other application of Com. 


pressed Air. 


CLAYTON AIR LIFT SYSTEM 
BREWERS AIR PUMPS Clayton Steam Duplex Type. 


CLAYTON AIR COMPRESSOR WORKS, 


Catalogue 26 CORTLANDT ST., NEW YORK. 

















